




















BEAUTY AND NOVELTY IN PUBLIC WORK 


Top left: Cornwall Bridge where route 4 meets route 7 in Connecticut; Top right: Excavating site of new water filtration plant at 

Hammond, Ind., financed with the aid of PWA; Lower left: Corrugated concrete laid out like spokes of a wheel makes base of the 

trickling filter for the new sewage treatment plant in Greenfield, Ind.; Lower right: Terracing of the Los Pasos Valley near Santa Paula, 
Calif., by the U. S. Dept. of the Interior to prevent soil erosion (photo courtesy International Harvester Co.). 
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GOOD ENGINEERING 


AND GOOD PRODUCTS MAKE 
GOOD ROADS 


Standard Asphalt Road Oils 
Standard Asphalt Joint Fillers 
Standard Waterproofing Asphalt 
Standard Cut-Back Surfacing Asphalt 
Standard Asphalt Binder A for surface treatment 
Standard Refined Asphalt for sheet asphalt paving 
Standard Cold Patch Asphalt for all types of patching 


SOCONY Standard Asphalt Binders B & C for penetration work 
(Asphalt Macadam) 


ASPHALTS Standard Paving Asphalt 51-60 and 61-70 Penetration for 
AND the mixing method (Asphaltic Concrete) 


ROAD OILS Standard Asphalt Emulsion for Surface Treatment, 
Penetration, Road and Plant Mix, and Patching 


Specifications and all other particulars furnished on request. 


Socony-Vacuum Oar Co. 
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| ghee nt anaes are applied pri- 
marily for one or a combination 
of these reasons: (1) To seal old sur- 
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A retreatment used for sealing an 
open surface. %-gal. of cold appli- 
cation Tarmac (TM-2) and 20 Ib. 
of 4%" aggregate. Where it is de- 
sired to build up a thicker surface, 
a heavier application of Tarmac 
and cover material should be used. 
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F re) 34 faces; (2) to build up surface course to 
keep ahead of traffic wear; (3) to im- 
prove ‘a ge old road sur- 
faces; (4) to make slippery surfaces 
BEST RESULTS...USE [aa ppery 

1. For sealing purposes, a light appli- 

cation of TM-2 or TH Tar (Tarmac 

P-6 or A) gives best results. The seal- 

ing action is obtained by spreading a 

film of tar over the old surface. The 

surface should not be dragged, or the 
F re) 34 sealing action will be destroyed unless 
additional tar is added. 

2. To build up the surface, heavier 

34 E T 134 E AT ) a N T % treatments using TH tars and 14"' to x8 
aggregate should be used. Best results 
and tighter surfaces are ordinarily 
obtained if dragging is eliminated 
and the surface is rolled. 

3. Where it is desired to smooth up an 
old surface, the drag leveling course should be 
used. This is a thin Mixed-in-place surface. Best 
results are obtained by mixing (with a long-base 
or sled-type drag) 60 pounds of 34'' to # 8 aggre- 
gate with TM-2 or TH tar. After mixing and 
leveling, the surface should be rolled and prop- 
erly sealed with hot tar (TH) covered with 10 
to 15 pounds of 14'"'to #8 aggregate. Although 
dragging is not recommended for the seal coat, 
a light broom drag may be used to distribute the 
cover material evenly. 

4. To make slippery surfaces non-skid apply 
either TM-2 or TH tar (Tarmac P-6 or A) 
covered with aggregate and rolled. 

Eee ae In all St of retreatment work, tight surfaces 

Soeenting 30> tamer ene Ta ce aaa sy are satisfactorily treated with light applications 

Tarmac A (TH-1). This treatment } 7) 4 of tar, whereas open porous surfaces require 

more cover material and builds up heavier applications of tar for the same amount 

a thicker surface than it would if of cover material. 

- if ‘7 All types of tar retreatments, properly applied, 

ee f i? se give durable, low maintenance-cost surfaces . . i 

oR and all tar surfaces are skid resistant. 


applied over an open porous sur- 
face as shown above. 

































CONSISTENCY OF RETREATMENT TARS 





Consistency 
Proposed So 
Standard | “Tarmac |Spec.-Vis.-Engler| Float | Applica- 
Desig- ; Test tion 
nations oui 50cc@ | 50cc@ @ Tempera- 
40°C. | 50°C. 32°C, tures 






















































Drag leveling course, used to |. TM-1 P-5 16-22 80-150 
smooth up old quctace, Fs sm the | ' TM-2 P-6 26-36 80-150 
open texture of the road. This type | | ieee : ae 

of treatment should be given a |: -4% ; © Wipe TH-1 A-l 60-150° | 170-225 
seal coat of Tarmac and covered |. ~ . i TH-2 A-2 150-210° | 170-225 





with small aggregate. 
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KOPPERS 


Tovmac | 


KOPPERS PRODUCTS COMPANY 


KOPPERS BUILDING PITTSBURGH, PA. 


Other Koppers Products: Waterproofing, Dampproof- 
ing, Traffic Paints, Creosote, Tar Paints, Roofing 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49. 
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Roadwork for Unemployment Relief 


Some of the methods of low-cost road construction 
which can be utilized in unemployment relief. 


for unemployment relief will be restricted to those 
which will provide a year’s work for one man for 

every $1200 to $1400 expended. Without agreeing with 
this ruling, but pending the result of efforts to have it 
modified, there are presented here data on methods of 
good road construction which, with careful manage- 
ment, can generally be held within the prescribed cost. 
One effect of the ruling will undoubtedly be to re- 


A S this is written (July 1), it appears that projects 


quire the engineer to plan his projects more carefully. 
Since every project will be judged on the above basis, 
engineers should generally try to prepare complete 
projects, involving all steps in the work. In most cases 
it will be found that a project involving grading, im- 
provement in alinement, drainage, bank sloping and 
surfacing can be made to comply with the expenditure 
allotment, whereas a project for surfacing alone cannot 
always be made to do so. 





Work Relief in 


a Rural County 


By Olney Borden 
Project Engineer, Sullivan County, EWB 


two villages of as much as 3,000 population, high- 

way construction has been found to be highly effi- 
cient in putting men to work quickly, and in keeping 
them at work, even through bad weather periods. More- 
over, the work has been highly beneficial to the rural 
sections in providing improved roads in areas hitherto 
served only by very poor dirt roads. In Sullivan County, 
New York, road work was carried on all through the 
very severe winter of 1933-34, under the CWA. 

This work was continued in the spring of 1934 under 
the ERA, whereby local communities paid 25 per cent 
of the labor and the TERA 75 per cent. Materials and 
equipment were furnished in the same proportions, 
but in limited amounts. 
The work has been carried 
on under the Township 
basis, whereby each town 
takes care of its certified 
relief cases. 

Under these bases of 
work, during the year 
ending April 1, 1935, 
50.14 miles of broken 
stone base road were built 
in the county, and 30.75 
miles were improved by 
cutting back turns, widen- 
ing, installing corrugated 


| N a rural county which includes no cities and only 





has been found that by doing the rough grading and 
shoulder work in the early fall, the stone base (mostly 
hammer broken) could be put in during the winter 
months at a price comparable with summer work. 

Based on work that has been done with relief labor 
at 40c per hour; dump trucks, 14-yard, with driver, 
$1.25 per hour; tractor and grader, with 1 operator, $2 
per hour; roller and operator, $2 per hour, unit costs 
have averaged, on our work: 


Hammer broken stone base, in place, per cu. yard...... $1.70 
Rough grading, per lineal foot of road............... 08 
Ditch and shoulder improvement, per lineal foot of road _ .10 
Rolling base and top, per lineal foot of road......... 04 
Shale or gravel top in place, per cubic yard........... 1.00 


The average cost of the 
above type of road, 15 feet 
wide, with 6 inches of 
stone and a 2-inch gravel 
top has been $3,600 per 
mile. The added cost for 
a bituminous macadam 
top has been about 20%. 

Regarding the present 
regulation that each proj- 
ect must provide one year’s 
work for one man for each 
$1,400, it.is believed that 
this can be done. Herewith 
are shown data on a partly 
completed road as of May 


No. 7 


iron culverts, and putting 
on shale or gravel top. It 


left: The unimproved road generally found in the rural sections of 
Sullivan County. Right: An improved road; foreground not surfaced. 
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23, 1935. 














































Costs on Partly Completed Highway Project, Sullivan County E. W. B. 
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ite % ; No. of Actual Unit Costs Expenditures 
Comp. Unit Unis Labor Equip. Mat’l. Total Labor Equip. Mat’l. Total 

Broken Stone Base...... 75 ca. 3,551 1.00 40 10 1.50 3,551.00 1,420.40 355.10 5,326.50 
Grading & Ditching..... 56 Lf. 11,985 07 02 —_ 0.09 838.95 239.70 os 1,078.65 
Top-Course (Shale) .... 40 cy. 871 .80 40 10 1.30 696.80 348.40 87.10 1,132.30 
Culverts (127)... ...0¢ 77 Lf. 230 60 _ 1.00 1.60 138.00 — 230.00 368.00 
Rolling (Base & Top) ... 60 1.f. 13,015 _ 02 ae 0.02 _— 260.30 — 260.30 
Blasting Rock ......... 100 C.V 60 1.70 80 50 3.00 102.00 48.00 30.00 180.00 

—_ — 648.00 — _— 648.00 


SupetViltOR «60000060008 _ _ a — ‘ni 
WE. (dD oweeewTe -- -- ies — = 


On the basis of the actual costs on this job, on which 
14,937 man hours of labor have been employed, the 
mathematics are as follows: 14,937 man hours, at 8 
hours per day, and 300 days per year, provide 6.224 
man-years of labor, and the allotment on the $1400 
basis would be $8,713.60. The actual cost to date has 
been $8,993.75. With the new set-up contemplated costs 
can be kept within the limit set. It will be noted that, 
on the above basis, a man-year of labor is charged as 
300 8-hour days at 40c per hour, or a total of $960. 

Judging from the results obtained during the past 
year with work relief in Sullivan County, we feel that 
the work is being done efficiently, and in most cases as 
economically as it was done in the past with regular 
town employees. There is a measure of satisfaction in 
that this work, of real benefit to the community through 
the extension of good roads, has been so efficient and 
economical. Highway work has not been the only type 
of work carried on. Other of our projects will be de- 
scribed in an early issue of this magazine. From our 
experiences with all of these we feel that the work can 
be made to approximate in cost contract construction. 

Unit costs of construction on stone base, gravel top 
construction, and on bituminous macadam, are shown 
in the following tables: 


_— — 5,974.75 2,316.80 702.20 8,993.75 


The estimate on Project 48-Bb-71 was: For labor, 
$3,050.00; for Equipment, $1,668.80; for material, 
$1,289.00, a total of $6,007.80. The actual costs, which 
are given in the table, are seen to approximate very 
closely to the estimate for both labor and equipment. 

A similar estimate prepared for a project in the town 
of Mamakating provides for the following on 5.80 miles 
of gravel and shale top road, on which improvement 
of shoulders and ditches, widening, and the installation 
of 600 lineal feet of corrugated iron culverts will be 
required: Labor cost: $6,464.25; Equipment cost, 
$2,562.73; Material cost, $1,203.70, a total of $10,- 
230.68. 

The work in Sullivan County has not been confined 
wholly to highway work, however. There have been a 
number of projects including sewerage, drainage and 
water line construction. Much of this type of work has 
been done directly by the villages in the county. One 
of the finest projects to date has involved the recon- 
struction of sewers. This will be described in an early 
issue of this magazine. The work, including some very 
deep and difficult trenching in an extremely constricted 
working space, was carried by force account at costs 
surprisingly low. 


Sullivan County E. W. B. 
Project 48-Bb-70—May 17, 1935: 1.20 Mi. Town Road with Stone Base and Gravel Top. 














ltem Unit Quantity Labor Mat’l. Equipment Total Unit Labor Material Equipment Total Cost 
Broken Stone Base c.y. 1,760 90 10 30" 1.30 $1,584.00 $176.00 $528.00 $2,288.00 
Gravel Top Course c.y. 704 4." 10 40* 75 176.00 70.40 281.60 528.00 
Ditches & Shoulders _1.f 6,336 07 oe .02** 09 443.52 os 126.72 570.24 
Rough Grading Ld. 6,336 03 — 03° 06 190.08 — 190.08 380.16 
Corr. Culverts Lf. ee 75 1.00 oo 1.75 16.50 22.00 —_— 38.50 
Rolling Base i. 6,336 _ — 02 02 — _ 126.72 126.72 
ME nbe paniites yds ae tusv eeatoesnw etnies $2,410.10 $268.40 $1,253.12 $3,931.62 

Supervision: 1 Foreman, 51- days at SO.BD. .......0.csccccecsesscrcscccseces os 244.80 

ae lei as ass tiatae rapid Ww oie are a ie MN MI Oe $4,176.42 


Length of road, 6,336 feet; Average width, 15 feet; Thickness, 6 inches. Cost per mile, $3,480.35. Average 
gang, 15 men; labor rate 40c per hour. * Dump Trucks; ** Power Grader. 


Project 48-Bb-71—Completed May 30, 1935. 0.875 Mi. Town Road, Stone Base, Bituminous Gravel Top. 














liem Unit Quantity Labor Mat’l. Equipment Total Unit Labor Material Equipment Total Cost 
Broken Stone Base c.y. 1,400 1.15 10 30* 1.55 $1,610.00 $ 140.00 $ 420.00 $2,170.00 
Sub-Base Stone cy. 710 .60 10 .30* 1.00 426.00 71.00 213.00 710.00 
Rough Grading Ld. 4,620 03 — 039° 06 138.60 — 138.60 277.20 
Ditches & Shoulders Lf. 4,620 .06 — .02** .08 277.20 — 92.40 369.60 
Rolling Base & Top Lf. 4,620 _— — 07 07 - — 323.40 323.40 
Corr. Culverts LE. 128 1.33 1.53 — 2.86 170.50 196.00 —_— 366.50 
Top Course: 
Bituminous Mater. gal. 6,000 — 125 — 125 —- 750.00 — 750.00 
Sand cy. 200 .60 75 50° 1.85 123.60 154.50 103.00 381.10 
Gravel cy. 106 60 1.65 .60* 2.85 63.60 174.90 63.60 302.10 
Blasting Large Rock c.y. 60 60 .70 Ee 36.00 42.00 60.00 138.00 
a she ssl he VAdeneeduinvane canemeemestee $2,845.50 $1,528.40 $1,414.00 $5,787.90 
Supervision, 1 Sovstutn, Nok ia 5c the pwicddinstinnseseeedscus e 198.00 
I M.. ctetasehs dened wee weeereeleeiadvedtuetk bédss deeds dbaeeeeee $5,985.90 


Length of road, 4,620 feet; width, 14 feet; thickness, 7 inches; Cost per mile, $6,841.03. * Dump Trucks; 


** Power Grader; *** Air Compressor. 









Widening and 


Improving An 


Old Highway 


Old Brick Road Widened Four Feet, 
Crown Reduced, and New Riding 


Surface Constructed 


miles of brick road which had given excellent 

service over many years; but the width was 
only 14 feet, too little for modern conditions, and the 
crown was as much as 8 to 10 inches. It was decided to 
widen, reduce the crown and resurface. 


Widening and Placing Wedge Course 


The pictures at the top show how the road was 
widened; a trench 2 feet wide was dug on either side 
of the road, leaving the concrete header in place. This 
was filled with slag macadam, which was primed with 
Y% gallon of Tarmac P per square yard. A wedge 
course was then built to reduce the crown. The picture 
at the right shows the wedge course in place, and a 
truck dumping slag for the mixed-in-place surface. 
The wedge course consisted of about 400 tons per mile 
of slag, treated with Tarmac P, and bladed. This was 
spread along the edges and rolled. 


\ ' J ASHINGTON COUNTY, PA., had several 


Construction of Surface and Seal Coat 


A week or ten days later, the mixed-in-place surface 
was constructed. This consisted of 800 tons of slag 
per mile, spread in the center of the road, as shown at 
the right, from trucks with attached spreaders. After 
an application of % gallon of Tarmac A at 190°, the 
aggregate was mixed with a blade grader. Another 
application of 2 gallon followed, with further mixing. 
The coated aggregate was then bladed to one side of 
the road, the old brick surface given a prime coat of 4 
gallon per square yard of Tarmac, and the mix bladed 
back over the prime coat and finally into a windrow in 
the center of the road. 

The material was then spread uniformly over the 
surface with a grader, and rolled the following day. 
The operations of applying tar, blading and rolling are 
shown. Following this, about 10 pounds per square 
yard of % to %-inch chips were spread over the sur- 
face and rolled in, after which the road was opened to 
traffic. About two weeks later, a seal coat of 4 gallon 
of Tarmac A was applied, with 15 pounds per square 
yard of % to %-inch stone chips, and rolled. The re- 
sulting finished road, broad, inviting, and smooth- 
riding, is shown at the bottom. 
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Using Powdered Activated Carbon in Sewage 
Treatment 


in the field for the removal and control of odors. 
However, its application to sewage treatment is 
a comparatively recent development and a great deal of 
study is being given to the subject at the present time. 

The mechanics of the application of powered activated 
carbon are very simple and the benefits from its use 
are interesting to sewage treatment operators and 
chemists. The ideal method of application is by means 
of a dry-feed machine equipped with a water ejector 
which sucks in the carbon and delivers the suspension to 
the point of application. The volume of water involved 
is of no importance. It is merely the means of insuring 
effective distribution of carbon through the sewageé to 
be treated, as the powdered carbon mixes readily to 
form an effective suspension. 

At this time the most effective point of application of 
powdered carbon seems to be to the sewage in the 
trunk line flowing to the treatment plant, where the 
carbon becomes intimately mixed with the incoming 
sewage and settles out in the primary settling tanks to 
a large extent, part of the fine carbon flowing out with 
the settled effluent to the trickling filter plant. The 
sludge-carbon mixture deposited in the primary settling 
chamber passes on to the digestion units, where the de- 
composition reaction goes on to more complete digestion 
with a resulting increase in gas production. It is found 
that application of carbon at this point is effective in 
both odor control and reduction of scum formation. The 
point of application for increasing sludge digestion is 
preferable in the form of a split treatment during the 
first week of application, half of the carbon being added 
directly to the sludge in the digestion tank and the re- 
mainder to the raw sewage entering the plant. 

The dosages required for improving odor conditions, 
reduction of scum, and increasing the rate of digestion 
vary with the age and condition of the sludge, to a great 
extent, but an average dosage is between 40 and 50 
pounds of carbon, (either applied to the incoming 
sewage before the first sedimentation tank, or directly 
to the digester) per million gallons of sewage flow per 
day. This dosage may be applied as already stated, be- 
fore the bar screens, if excessive scum is formed on the 
primary sedimentation tank, or if there are severe odor 
conditions. Otherwise, in case it is required to improve 
digestion of the sludge, the dosage may be applied di- 
rectly with the sludge pumped to the digestion tank, or 
directly through the sludge blanket. 

Concerning experiments at the Fairport, NV. Y., 
sewage plant, Cary reported: The experiments on 
sludge in the secondary tanks carried on in Fairport 
are meeting with marked success. The sludge has stayed 
down one month during the addition of 5 lbs. of carbon 
per day to 300,000 gallons of sewage. The sludge had 
no disagreeable odor when removed from the tank. 

At the Garden City, N. Y., sewage disposal plant, 
Rogers reports the use of carbon during the winter 
months improves digestion. The addition of 40 Ibs. 
(per million gallons) carbon to the raw sewage in- 


A\ inte feta carbon is by no means a new material 


creased gas production with an accelerated liquefaction | 
of the sludge, resulting in more efficient digestion. 


The carbon was introduced in solution directly into the 
sludge digestion tank to get a thorough distribution of 
the carbon particles in sludge. As soon as seeding was 
accomplished, the carbon was then added to the raw 
sewage at a point about a mile above the treatment 
plant. It is interesting to notice that gas formation 
started three days after the first application of the car- 
bon direct to the digestion tank. 

The most advantageous point to use activated carbon 
in the Garden City plant appears to be directly to the 
sewage sludge in the digestion tank. When added to 
the raw sewage before sedimentation, some of the car- 
bon passes along with the effluent, together with the 
grease, forming a non-filtering layer on the sand. 

At the East Rochester, N. Y., sewage plant, a test of 
an average of 36 days, conducted during the fall of 
1934, indicated considerable improvement in digestion 
of sludge. A summary of the report is as follows: 

“1, The rate of gas production increased 98% with Nuchar 


during an average of 36 days. 

2. (a) Solids content of the sludge appears to be high. 
(b) A compacting of the sludge may be effected by the 
Nuchar. 

3. The supernatant liquor is clarified, showing very little sus- 
pended matter, and very little scum at the surface. 

4. a is seen on the removal of suspended solids in the 
tank. 

5. The Nuchar may possibly increase the efficiency of the tank 
in B.O.D. reduction.” 

At the Newark, NV. Y., activated sludge plant, Smith 
found that the addition of 35 lbs. per million gallons, of 
carbon to the raw sewage reduced the hydrogen sul- 
phide odor, and greatly reduced the scum formation in 
the primary settling tank. Comparatively little grease 
or floating solids has been noticed since the carbon 
treatment was begun. There was a noticeable decrease 
in quantity of grease separating in the aeration chan- 
nels and the gas in the digester seems to be “dryer,” 
assumed by the greatly reduced amount of water re- 
moved from the drip pipes. The quality of the gas 
seems to be improved, as the gas engine requires 100 
cubic feet of gas less per hour, than before the applica- 
tion of carbon. This is approximately 25% reduction 
of gas required for operation of the gas engine. 

In reporting these results, an attempt is made to point 
out that activated carbon is now creating considerable 
interest in the sewage treatment field as an aid in di- 
gestion and for the control of odors. The economies of 
its application are a direct result of improved operat- 
ing conditions. 

The above plant-scale work is the outcome of the 
initial work done by Dr. Rudolfs at the New Jersey 
Experiment Station and whose active interest in carbon 
for sewage treatment is much appreciated. 

We wish also to acknowledge the cooperation of 
William A. Ryan of Rochester, F. Arthur Cary of 
Fairport. Roland MacDonald, and Harold Deming, 
both of East Rochester, A. H. Rogers of Garden City, 
L. H. Wright, and T. J. Smith, both of Newark, and 
Charlies C. Agar, N. Y. S. Dept. of Health. 

Considerable research work is being carried out at 
this time at the Ithaca, N. Y., plant under the super- 
vision of Prof. C. L. Walker, of Cornell University. 
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Developing a Water Supply for the Tygart 
Valley Homesteads 


By Edmond T. Roetman 
Engineer, Tygart Valley Homesteads 


HE Tygart Valley Homesteads, one of the Sub- 

sistence Homesteads being constructed by the gov- 

ernment, is located in the fertile and beautiful 
valley of the Tygart river ten miles south of the city of 
Elkins, West Virginia. 

The relative positions of the many parcels of land 
which go to make up the homesteads had an important 
bearing on the design of the water system. The land is 
divided into two tracts, designated as Unit One and 
Unit Two, which are separated by a strip of privately 
owned land approximately one mile wide. Each of these 
units is in turn divided into two residential sections 
separated by low river-bottom land, this being unde- 
sirable for house sites while the bench land between 
the river and foothills on each side of the valley offers 
the most desirable locations. . 

Due to the scattered locations of the houses, the dis- 
tribution system required an unusual amount of mains 
and service lines. There are 41,558 feet of mains com- 
posed of 2, 3, 4, 6 and 8-inch cast-iron pipe, and 35,610 
feet of one-inch service lines, giving an average length 
of 154 feet of main per house and an average length 
of service line of 132 feet, some services reaching a 
length of 700 feet. 

Contrary to the natural trend of rivers to follow a 
syncline, the Tygart river flows directly over an anti- 
cline for several miles of its length. This is illustrated 
more clearly by Figure 2, a geological cross section of 
the valley at the Tygart Valley Homesteads, which 
shows that the present Rich Mountain and Cheat Moun- 
tain are merely foothills, geologically speaking, of a 


mountain 6,000 feet high which once stood on the loca- 
tion now occupied by the Tygart Valley, and that, 
except for the relatively shallow top surface soil, the 
geological strata slope is from the river to the moun- 
tains instead of from the mountains to the river. In addi- 
tion to this general slope of the rock strata away from 
the river, the strata in themselves are twisted and de- 
formed, standing on edge in many places. 

Generally in a valley, a large underground reservoir 
is formed by water entering porous rock which is ex- 
posed in the mountains and working its way to the val- 




















Map of the lands and building sites of the Tygart Valley Homesteads 
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ley where it is trapped between two impervious strata. 
By drilling into this water bearing stratum an ade- 
quate and practically undiminishable supply of water 
can often be obtained. But in the case of the Tygart 
river water shed, the water that enters into the porous 
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erty and feeding a reservoir from the system on Unit 
One was considered, but rejected as too expensive. This 
leaves Sea Run, a small stream, as the only source of 
supply. The water shed of Sea Run lies largely within 
a national forest area, so its future protection is assured. 

The flow of this stream is large 


s3 during the rainy season, and large 

; $85 enough during normal stage for 

. “$s the consumption of the 97 houses 

-. ¢@ tS dependent upon it; but in the dry 
< = mq seasons the stream bed dries up 


and for long stretches no water is 














visible. However, there are small 











AT TYGART VALLEY HOMESTEADS 


Fig. 2—Geological cross-section of Tygart Valley and adjacent hills. 


strata flows, not into the valley, but under the mountain 
range to the other side, where it emerges in the form of 
springs. 

This phenomenon makes the drilling of deep wells 
speculative and uncertain. Any water encountered by 
drilling deep wells would probably be from local pockets 
or from the river. Even if an adequate supply of water 
could be secured from deep wells, the difficulty of drill- 
ing due to the twisted strata would probably prohibit 
their use. 

From a sanitary standpoint, shallow wells could not 
be considered, especially as it is necessary from an eco- 
nomical standpoint to use residential septic tanks for 
the disposal of sewage. A well and septic tank on each 
two-acre lot would create a health hazard that could not 
be tolerated. 

As wells did not meet the water problem, another 
source had to be found. 

Tygart river could supply all the water needed for 
the 270 houses, but it would require extensive chemical 
treatment. This would necessitate an expensive plant 
on each unit or one plant which would serve both units. 
If only one plant were used, it would be necessary to 
purchase a right-of-way through the private property 
between the two units owned by the homesteads. This 
did not seem feasible, so Tygart river was not chosen 
as the source of supply. 

This left mountain streams as the most logical source 
of supply. On Unit One, which contains 173 houses, 
Shavers Run was available for this supply. This is a 
small stream with a water shed of seven square miles on 
which there are 17 houses. The water is soft and clear 
even during flood stage. Pumping of the water is neces- 
sary, as the fall of the stream is not rapid enough to 
secure a gravity feed with an economical length of pipe, 
about 5 miles of pipe being necessary to get the proper 
elevation for normal pressure. 

The plans prepared for this unit call for a 3-foot 
timber dam, a concrete intake well sunk into the gravel 
bed of the stream, a centrifugal pump, a chlorinator, 
and a 100,000-gallon concrete-lined reservoir. Chlorine 
solution is to be added at the suction side of the pump. 
No filtering is considered necessary except that fur- 
nished by the large gravel of the stream bed, which will 
keep out the larger debris, while chlorination will be 
relied upon to destroy what bacteria there are in the 
water. 

On Unit Two the features of the water system are un- 
usual. On this unit there are no strong flowing streams. 
Buying a right-of-way through the intervening prop- 
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pools of clear running water at 
places where rock outcrops in the 
stream bed. This led the writer to 
believe that the valley through 
which this stream flows is underlaid with gravel, through 
which the water travels when the flow is not strong 
enough to show on the surface. Whenever this under- 
ground stream comes to a rock barrier, it is forced to 
come to the surface and flow over it, thus creating these 
pools. At the time this investigation was being con- 
ducted, a large drainage ditch was being constructed 
on the project. At one point, this ditch intercepted Sea 
Run and it was noticed that a strong flow of water was 
seeping into it while no water showed upon the surface 
of the stream bed. This substantiated the underground 
stream theory. The total water shed for this stream is 
only three square miles, and that portion of it at a 
height sufficient for a gravity system is less than one- 
half square mile. Also, at the necessary elevation for a 
gravity system there is no place where a dam can be 
built which would furnish ample storage. 

Ata point 4,000 feet above the Tygart Valley Home- 
steads property line is an ideal site for a small dam. 
Here an earth dam 15 feet high and 300 feet long 
would create a storage of over nine million gallons of 
water, and there is an ample supply of material here 
ideal for the construction of this type of dam. As this 
location was not on the homestead property and would 
require the purchase of all land flooded, it was decided 
not to build the dam at the present time, but to use it as 
a future development in case an increase in the demand 
could not be met by the system as planned. 

No stream flow records were available, but inquiries 
as to the condition of Sea Run during the 1930-31 
drouth brought out the fact that the pools mentioned 
earlier in this article had never entirely disappeared 
but remained available for the watering of stock. 

As there was no available way to secure a gravity 
system, it was evident that pumping of the water would 
be necessary as was the case in Unit One. A site was 
chosen for the pump house at a point where the hills 
converged to form a narrow neck 300 feet across. Test 
holes dug into the gravel deposit at this point to de- 
termine the depth of gravel and the probable quantity 
of water available showed the presence of the water in 
this gravel deposit in quantities to justify final decision 
as to the location of the proposed water supply for Unit 
Two. The gravel at the point chosen reached a depth 
of 23 feet, and was underlaid with impervious shale. 

Plans were made to construct here a cutoff dam across 
the valley, stopping the flow of this underground water 
and storing it for the dry months. To do this, an im- 


(Concluded on page 16) 
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Efficient. Road Work 
With Relief Funds 


By George E. Martin* 


in any highway improvement, but even a well 

graded and drained road is satisfactory for 
only the very lightest traffic. In general, roads of this 
sort are dusty when dry and do not have sufficient 
stability to resist deformation and rutting by traffic 
when wet. 

Therefore, the logical step is to change the surface 
to one with sufficient stability even when wet to stand 
up under traffic. This requires the addition of some 
type of aggregate to the existing road surface, usually 
gravel or broken stone. Gravel containing a large per- 
centage of sand is often used and in some parts of the 
country even straight sand, chert, shell, etc. Properly 
constructed roads of this sort get the traffic out of the 
mud but that is about all that can be said for them. 
Clouds of dust in dry weather obscure the vision and 
add to the probability of traffic accidents. Much of the 
loose aggregate on the surface is thrown off by traffic 
and lost. If the road carries any appreciable amount 
of traffic it will probably be cheaper to use a bituminous 
surface treatment than to attempt to maintain the road 
without it. Lost material and extra grading and drag- 
ging costs will more than pay for the treatment. 


The majority of the roads, except in the South, will 
be gravel or a traffic bound type of broken stone. In 
the southern states top soil, sand-clay, lime rock, and 
similar surfaces are used. The improvement of any 
of these provides employment and benefits the commu- 
nity. 

The gravel road before treatment may be solid and 


(5 i2 aay bi and drainage are the first operations 





*Consulting Engineer, General Tarvia Department, The Barrett Com- 
pany. 




















have practically no loose material on it, or it may have 
a greater or less amount of loose material on the sur- 
face. Both of these types of gravel road can be suc- 
cessfully treated, but they require entirely different 
methods. 

Tight surfaced gravel roads are those which are 
hard enough so that they can be swept. When swept, 
the surface should show a fair amount of aggregate 
above }4-inch in size. The treatment is devised to get 
as much tar as possible down into the existing road 
surface, and produce a hardened crust rather than a 
mat on the surface of the road. 

The steps for the treatment are as follows: 

1. Shape the road with a blade grader [preferably in the spring] 
and start the treatment as soon as it has settled down. Success- 
ful work can be done in summer by scarifying the road, and 
permitting it to go back into shape under traffic. 

2. Sweep the dust and loose material from the surface. The 
road must not be subjected to traffic between the sweeping and 
the first application of tar. 

3. Apply cold refined tar TC-1 or TC-2 at the rate of 1/4 to 1/3 
gallon per square yard. If the road must be left open to traffic, 
cover lightly with sand or road sweepings. If it can be closed do 
not use any cover and permit the tar to soak down into the road 
surface. 

4, After at least twenty-four hours apply approximately 1/3 
gallon of TC-4 or TM-2 per square yard. In the south TH-1 is 
also used. 

5. Cover immediately with coarse sand, sandy gravel, pea 
gravel, or stone or slag chips. Small cover should be used with 
the light tars and the larger cover with the heavier tars. Only 
sufficient cover should be used to prevent picking up under 
traffic. This amount will vary from ten to twenty pounds per 
square yard. The cover may be distributed over the surface by 
brooming, but the cover should not be dragged in a manner which 
will break the bituminous seal. 

Many gravel roads have an appreciable amount of 
loose gravel on their surface. To remove this and treat 
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the tight gravel underneath results in the loss of some 
of the best aggregate in the road. To conserve this 
material the following method of treatment commonly 
called the “mulch method” was devised. In practice 
new gravel is often added to the road- to produce the 
mulch. Best results are obtained when there is about 
one inch of loose material on the surface with well 
consolidated gravel under the loose material. Greater 
depths can be handled, but the procedure must be mod- 
ified, and the cost will be increased. 

The object of the treatment is to add sufficient tar 
to the loose gravel to bind it together and to tie this 
tar-bound top to the solid material underneath. 

The depth of the treatment is greater than that ob- 
tained in the treatment of tight gravel surfaces pre- 
viously described, and a better surface is obtained. 

The steps in the treatment are as follows: 


1. Spread the !oose material evenly over the road surface with 
a blade grader or drag. 

2. Apply MT-1 or MT-2 over the loose material at the rate of 
approximately 1/3 gallon per square yard. MT-1 should be used 
in cool weather, and MT-2 in hot weather. Move the treated 
material on one side of the road about a foot past the center of 
the road with a blade grader, piling the material in a windrow 
near the center of the road. 

3. Apply 1/3 gallon of the same grade of tar per square yard 
as a tack coat to the solid surface exposed by the operation of 
step 2. 

4. With a blade grader move the windrow of treated material 
in the center of the road back over the wet tar. 

5. Treat the other side of the road in the same manner, moving 
the loose tar-coated material about a ioot past the center of the 
road with a blade grader, applying 1/3 gallon of tar to the solid 
material underneath and then move the loose treated gravel from 
the windrow back over the wet, liquid tar as in step 4. 

6. Spread the loose tar-coated gravel evenly over the road 
surface and smooth out with a blade grader, planer or drag, so as 
to prevent ruts and holes from forming in the surface. The grading 
or dragging operations necessary to keep the road smooth should 
be continued until the tar sets up, which should be anywhere 
from one to five days, depending upon weather conditions. 

Traffic should be allowed on the road to compact the surface. 
It is not necessary to roll this type of treatment, but if desired, 
the surface may be rolled with three-wheeled rollers, weighing 
not over 350 pounds per inch width of roll. The roller wheels 
should be kept wet to prevent picking up the surface. 

7. Apply a seal coat of approximately 1/6 gallon of tar TM-1 
or T'M-2 per square vard and cover lightly with sand, pea gravel 
or stone or slag chips. Only sufficient cover should be used to 
prevent the tar from being picked up by traffic. It is good prac- 
tice to delay the seal coat until after the road has been thoroughly 
consolidated by traffic. Where the surface is quite black, and it is 
evident that there is a slight excess of tar in the mixed portion, 
the seal coat may be omitted. 


Repairs 

Most gravel roads will require attention soon after 
they are treated. Gravel is not usually a uniform mate- 
rial and some breaks in the treatment may be expected. 
Shallow breaks should be given a coating of tar TC-1 
or TC-2 and covered with clean coarse sand. A mix- 
ture of tar TC-1 or TC-2 and clean, coarse sand in 
the proportions of 17 gallons of tar to a cubic yard of 
sand can be mixed and stored along the road for patch- 
ing. If small holes are patched with this mix as soon 
as they are formed there will be no big holes. The prep- 
aration and use of this mixture is a good small relief 
project. 

Top Soil and Sand Clay Roads 

Surfaces of this sort are used quite generally in the 
southern part of the United States. They have the 
same defects as gravel roads when untreated and are 
best preserved by a prime and seal treatment with 
bituminous material. 

The steps for the treatment are as follows: 


1. The road surface should be smoothed with a grader so as to 
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produce a uniform, even support for the treatment. Dust and 
other loose material should be removed by sweeping. 

2. A prime coat is needed to bind the aggregate in the road 
and furnish a solid support for the seal coat. Apply tar TC-1 or 
TC-2 at the rate of 1/3 gallon per square yard. No cover should 
be used and the tar permitted to soak into the road for at least 
24 hours. 

3. Apply hot refined tar TH-1 at the rate of 1/3 gallon per 
square yard. 

4. Cover at once with approximately thirty pounds per square 
yard of pea gravel or stone or slag chips. The cover may be lightly 
dragged with a broom drag to distribute it more evenly over the 
surface and to aid in removing surface irregularities. 

Rolling will assist in setting the covering aggregate into the 
seal coat and should be done if a roller is available. 

Such roads should receive a maintenance seal coat 
of about one-quarter gallon of tar TM-2 per square 
yard with approximately twenty pounds of covering 
material, the year following the original treatment. 

By the use of the methods outlined in the preceding 
article, a county, township, city or village can obtain 
smooth, durable and excellent low-cost surfaces. As 
shown in another article in this issue, such projects can 
often be financed under the $1400 limitation; but it 
will sometimes be necessary to include the surfacing as 
a part of a larger project, including grading and im- 
provement of alinement. However, there can be no 
cheaper method of obtaining a first-class road than for 
the community to contribute, where necessary, the cost 
of supplying and applying the tar. 





Tygart Valley Water Supply 

(Concluded from page 14) 
pervious clay core was constructed from the shale 
stratum to the ground level. As the dam is entirely 
underground and supported on both sides by the gravel 
fill, it was unnecessary to design for stability but only 
necessary to get enough thickness of core to stop the flow 
of water. 

A dragline was available on the job and was used 
for construction of the cutoff dam and an intake well. 
The dragline bucket was four feet wide, giving a thick- 
ness of core sufficient for the purpose planned. This 
trench was backfilled with well puddled clay as the 
dragline excavated it. The bed of Sea Run is four feet 
below the ground level and at this point a concrete spill- 
way was constructed to take care of all excess water. 
Trenches were dug from the intake well to the hills on 
each side of the valley and back filled with large clean 
gravel. These trenches intercept the water and lead it 
to the intake. 

Before the cutoff dam was started, the intake well 
was excavated and poured. The dragline was used to do 
the major portion of+the excavation. This intake well 
was originally planned to be 15 feet in diameter and 16 
feet deep but while under construction the plans were 
changed, and the well was constructed 23 feet deep so 
that it rested on the shale stratum and made available 
all water stored by the dam. Holes were left in the walls 
at the bottom to allow the entrance of the water into 
the well. 

It is estimated that the dam will store four to five 
months’ supply of water, but this cannot be definitely 
determined without knowing the porosity of the gravel 
deposit. 

The water is pumped from the intake well by a 100 
g.p.m. centrifugal pump into a 200,000 gallon concrete- 
lined reservoir at an elevation 120 feet above the 
houses. The unusual size of the reservoir was con- 
sidered advisable as additional supply to increase the 
storage created by the underground dam. Chlorine is 
added to the suction side of the pump in dosages that 
will give a residual of 0.2 p.p.m. 
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Chemical-Mechanical Treatment of Sewage 








By Philip B. Streander* and Michael J. Blewy 


The new order of chemical treatment, differentiated from the old order by the use of 
mechanical equipment in the handling and disposal of the sludge and in the feeding 
of the chemicals together with the technical supervisien of operation and control, is a 
method that offers many interesting possibilities. [t is a distinctly controllable process. 
not subject to biological phenomena. It is extremely flexible and is capable of carrying 
heavy overloads without upsetting the purification process or the results of treatment. 
Where a high degree of treatment is necessary, due to a low dilution factor, it can 
be employed as primary treatment effectively to remove the peak loads of oxygen- 
demanding materials prior to the application of the sewage to the biological units. 
Where conditions of dilution are such that primary treatment, or the removal of the 
settleable solids, does not provide a sufficient degree of treatment and yet complete 
treatment or purification is not necessary, chemical treatment can be used for practically 
all intermediate steps. Other conditions under which chemical treatment can be used 
profitably are in locations requiring a comparatively high degree of treatment during 
the summer season of the year or the period of low run-off and where, during the balance 
of the year, or period of high run-off, a lesser degree of treatment will suffice. With a 
plant properly designed for these conditions, it can be operated using the process of 
chemical precipitation and/or filtration during the summer months and as a plain) 
sedimentation during the balance of the year. It is not amiss at this point to say that 
undoubtedly chemical treatment can eventually be employed in conjunction with the 
activated sludge process either as an adjunct thereof in the removal of the heavier 
solids, or as an integral part thereof in the continued biological and chemical treatment 





of the sewage. 


A patent for chemical treatment was taken out 

by De Boissieu in 1762, and hundreds were 
issued in England during the 19th century. The older 
methods of application, however, were crude and the 
knowledge of the chemical and physical principles in- 
volved extremely limited; consequently the results ob- 
tained were far from satisfactory. In addition the costs 
of chemicals (except perhaps lime) were high as com- 
pared to present-day costs. 

The disadvantages of the old order have been over- 
come to a large extent by adoption of mechanism and 
control of coagulation and flocculation, utilizing ad- 
vanced knowledge of the physics and chemistry of col- 
loidal matter, and control by hydrogen-ion concentra- 
tion. However, as is common with any new development, 
there is a certain vagueness and uncertainty regarding 
various processes or methods of chemical treatment re- 
cently developed or in the transitory state, and it is with 
the view to removing some of this uncertainty and 
vagueness that this discussion is presented. 


| we of chemicals in treating sewage is not new. 


Methods At the present writing there are a 

: number of methods or processes for 
of Chemical which various claims are made. Fun- 
Treatment damentally all methods of chemical 


treatment are alike, differing only in 
the methods of flocculation, the kinds of chemicals used 
and the sequence of their application, the addition of 
various inert materials at different points of application, 
and (with one method) in the extension of the process 
to remove ammonia nitrogens. The purpose of all these 
processes is the removal of suspended and colloidal 
solids, this being accomplished by coagulation, settling 
or precipitation, which should in most cases be followed 
by mechanical filtration; and designing a chemical 


*Of Watson and Streander, New York, N. Y. 
*Research Engineer, Philadelphia, Pa. 


plant involves, not the choice of any particular process, 
but rather the design and arrangement of the compo- 
nent parts of the plant. Flocculation and chemical re- 
actions, settling or precipitation, and sludge treatment 
and disposal, are integrally related in all chemical treat- 
ment plants; and discussion will be given of these indi- 
vidually, rather than of any particular process. 


Solids Solids contained in sewage can 
: roughly be divided into three main 
es groups, namely—(1) settleable, (2) 
Sewage colloidal and (3) dissolved. Chemical 


treatment deals chiefly with colloidal 
matter, as the efficiency of this method of treatment is 
due mainly to the coagulating efiect of the coagulum 
or precipitate formed on the colloidal matter—calcium 
carbonate when using lime; aluminum hydroxide with 
alum, or ferric hydroxide with iron sulphate or iron 
chloride. There is also the absorptive effect by which 
the colloids are coagulated on the surfaces of the flocs 
and the enmeshing af suspended solids during the proc- 
ess of settling. 


Colloidal 
Solids 


Probably the most important and 
most general characteristic of colloids 
is that of large surface per unit of vol- 
ume. The surfaces of the colloidal 
bodies possess electrical charges which 
tend to prevent their separation from the water. These 
charges are either positive or negative, depending to a 
large extent on the characteristics of the water supply. 
If all of the colloids carry a negative charge, the addi- 
tion of acids (which carry a positive charge)should 
neutralize the negative charges and coagulate the col- 
loids. If they carry a positive charge, the addition of 
an alkaline substance (which carry a negative charge) 
should neutralize the positive charge and coagulate the 
colloids. 
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As sewage is an extremely complex agglomeration of 
bio-chemical substances, it is likely that both phases of 
charge occur to a greater or less extent. For this reason 
the coagulation of sewage presents as many variables 
as there are variances in the sewage to be coagulated. 
Unrelated results cannot be compared, and to determine 
the comparative efficiency of various methods of chemi- 
cal treatment, coincident and simultaneous tests must 
be conducted. 


Efficient Efficient coagulation requires that 
- the electrical charge be raised or re- 
Coagulation duced to the isolectric point of the 


colloid, which then coagulates and set- 

tles. Should more chemicals be added 
than necessary, the result is merely to change the elec- 
tric charge and retard coagulation. Different sewages 
have variable isolectric points, and dosages used for the 
treatment of one sewage may be entirely inadequate or 
improper for the treatment of sewage at another loca- 
tion. Recent conceptions of the role of colloids lay great 
stress upon the determination of the hydrogen-ion con- 
centration (pH) and its maintenance at or between 
certain fixed points. Such conceptions may be proper, 
but are entirely localized, and the results at one plant 
can not be assumed to be applicable to others. Good 
judgment must be used in drawing conclusions from 
pH determinations. 


Chemicals Since almost the inception of chemi- 

; cal treatment, the coagulants mostly 
Previously used consisted of lime, alum, and fer- 
Used rous or ferric sulphate or chloride; al- 


though it is only during recent years 
that ferric chloride has been commercially available. 
In 1889 Hazen made a thorough experimental study of 
the various coagulants then in use for the coagulation 
of sewage. The precipitants tested were lime, alum, and 
iron (ferric) sulphate. He showed that “the most satis- 
factory results were those obtained with iron (ferric) 
sulphate; the second in order were copperas (ferrous 
sulphate) and lime; the third with lime alone; and the 
least satisfactory were with alum Precipita- 
tion by copperas (ferrous sulphate) is also somewhat 
complicated, owing to the necessity of getting the right 
amount of lime mixed with the sewage before adding 
the copperas. When this is done a good result is ob- 
tained. The amount of iron left in the effluent is much 
greater than with ferric sulphate, owing to the greater 
solubility of ferrous hydroxide” Inert materials such 
as clay, coal dust, wood pulp or paper fibre and many 
others were added in conjunction with the coagulating 
chemicals. Also previously precipitated sludge was re- 
turned to and mixed with the raw sewage, and effluents 
from chemical precipitation plants were filtered. 
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Chemicals The chemicals now being used for 
N the coagulation of sewage consist of 
oe ferric chloride (as either a liquor, 
Used crystal or in the anhydrous form), 


ferric sulphate and ferrous sulphate. 
As a general rule, ferric salts produce a larger and 
tougher floc than ferrous salts. Ferrous hydroxide is 
very finely divided and it is difficult to settle out or 
filter out except with a comparatively fine-grained filter 
medium. 

One of the troubles with ferrous sulphate (copperas) 
in the old order of chemical treatment was in the pro- 
duction of ferrous hydroxide, which is soluble to the 
extent of about 8 parts per million, which soluble matter 
is discharged in the effluent to become subsequently pre- 
cipitated when the liquor becomes aerated. Therefore it 
was formerly held that ferrous sulphate could not be 
used successfully with septic sewage or high organic 
wastes devoid of oxygen, as the conversion or oxidation 
of the ferrous hydroxide from copperas to the ferric 
hydroxide (the desired coagulum) is dependent on the 
presence of dissolved oxygen as well as the hydroxy]-ion. 
As ferrous sulphate is an inexpensive coagulant, vari- 
ous methods have been developed to allow its use. One 
of these is the addition of chlorine to oxidize the iron 
from the ferrous to the ferric form. Another is the addi- 
tion of small air bubbles in conjunction with lime to 
aerate the ferrous hydroxide (formed by the ferrous 
sulphate and lime) to the insoluble ferric hydroxide. 

The reactions involved in the use of the various co- 
agulating salts are given in the following in a simpli- 
fied form. Undoubtedly other reactions and counter re- 
actions occur, depending on the characteristics of the 
water, but on account of the numerous complications 
involved they are not included in this discussion. All 
of the reactions are based on the supposition that the 
required pH adjustment is provided in the form of 
lime. With the use of ferric chloride and coagulation at 
a low pH, or where the alkalinity and pH of sewage 
will form the required ferric hydroxide, no lime is nec- 
essary. 


(1) The addition of ferric chloride and lime to the sewage 
results in the direct production of the insoluble ferric hydroxide 
as follows: 

3Fe Cls+3Ca (OH)2=3Ca Clo+2Fe (OH); 

(2) The addition of ferric sulphate and lime also results in 
the direct production of the insoluble ferric hydroxide as follows: 

Fes (SOs)s+3Ca (OH)2=3Ca SO4+2Fe (OH)s 

(3) Adding chlorinated copperas (ferrous sulphate merged 
with a chlorine solution, oxidizing the ferrous to ferric sulphate) 
and lime to the sewage results in the same reaction as number 2. 

(4) Adding ferrous sulphate and lime to the sewage results 
in the production of the soluble ferrous hydroxide, as follows: 

4Fe SO.t+4Ca (OH)2o=Ca SO4+Fe (Or1)2 


(Continued on page 22) 
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Municipal Whether wise or not, the decision 
Spending has apparently been made by the 
for Public powers at Washington that again 
Warks expenditures of Federal relief funds 


must be confined very largely to di- 
rect employment of labor. When Congress first met, 
we seemed to be encouraged to believe that more thought 
would be given to the benefits obtained by the tax- 
payers from their relief money in the form of worth- 
while and needed public works than was the case last 
year. 

That money spent for materials goes to labor some- 
where, even if not handed directly by the paymaster to 
the laborer, and other arguments are “old stuff” and 
we will not repeat them; but there is one point we would 
like to call attention to—a tendency to demoralization 
of public officials and taxpayers as well as of laborers. 


With the Federal authorities offering money to com- 
munities by the tens and hundreds of thousands for 
constructing ‘“‘public works,” the natural tendency of 
officials and taxpayers is to look to that source for all 
their public improvements and refuse to spend any- 
thing from their own treasury for public works of any 
kind. This resignation to dependence is as unfortunate 
for communities as for individual recipients of aid; 
but there is danger that it may have another result— 
that needed improvements which require considerable 
expenditures for materials may be neglected. 


Pumping plants need repairs or enlargements, but 
these may be neglected because little of the cost of them 
goes to “direct’’ labor. The same is true of elevated 
tanks, large water mains, etc.; of construction and re- 
pairs of high-class paving; of street lighting, refuse 
collection wagons and trucks, bridges; and of many 
features of sewer construction, treatment and purifica- 
tion plants; and river and harbor improvements and 
other work for which the use of machinery is almost 
necessary 


Officials charged with the upkeep and extension of 
these utilities and of raising the funds for them must 
realize that Federal relief of unemployment is not a 
substitute for these regular duties but is supplementary 
to them. Cities which feel that it relieves them of all 
obligations to spend anything from their own treasu- 
ries for their public works will wake up before long to 
find their mistake a costly if not a calamitous one. 





Six Years If that portion of the money derived 
Without from gasoline taxes which was di- 
Gas Tax verted in 1934 to other purposes had 
Diversion been applied to the elimination of 


dangerous grade-railroad crossings, 
nearly 5,000 of these could have been eliminated, ac- 
cording to Link-Belt Shovel News. Let us consider this 
again: In six years, 30,000 dangerous crossings would 
be removed. Every year 4500 persons are killed or 
injured at railroad crossings. The fruits of a rigid 








adherence to the honest policy of highway money for 
highway work would give a tremendous amount of work 
to those now unemployed, and would greatly reduce the 
toll of dead and injured. 





Keep up to Whatever virtue there once may 
Date in have been in the plea that “water 
W aterworks should be free as air,” it exists no 
Information longer. Water as supplied to munici- 


pal consumers now is a manufactured 
product—much of it as much so as ginger ale or butter. 
Fifty years ago consumers ingested with the water 
they drank varying but very appreciable amounts of 
mineral, vegetable and animal matters in suspension, 
and there was little complaint (except when an occa- 
sional eel or fish worm came out of the faucet), for the 
condition was assumed to be unavoidable; the water 
company or department was merely a deliverer of 
water, and if the water it delivered was poor, why it 
was “just too bad’’—which it usually was. 

But now the water delivered has been freed not only 
of all appreciable suspended matters but even of the 
minerals in solution which are believed to be objec- 
tionable, especially iron and lime. 

It follows that a waterworks superintendent mu5St 
now know more than how to calk a pipe, make a tap and 
repair a hydrant, as well as run a pump if it is not a 
gravity plant. While he need not be a skilled chemist 
and bacteriologist, he should at least understand the 
language and enough of the principles to appreciate 
the findings of those who are and the significance 
thereof. 

And both superintendents and engineers, especially 
the latter, should keep informed of the processes, pro- 
cedures and equipment available and proved to be ef- 
fective for removing the various objectionable matters 
in suspension and solution, including taste and odor. 
These are being added to every month, and as each of 
them is especially effective under certain conditions, a 
wise selection for a given case demands a pretty thor- 
ough knowledge of the science and art of water treat- 
ment—a knowledge more up to date than can be found 
in the text books, but which requires faithful reading of 
the periodic literature (a great aid to which is the 
Water Wheel section of Public Works ). 

An illustration is offered by water softening. In this 
issue Mr. Hoover explains why he selected zeolite soft- 
ening for New Philadelphia, and in the May issue Mr. 
MacDowell explained why he adopted pressure zeolite 
softening for Elmore and the lime-soda method for 
Grafton—three municipalities in the same state using 
three different methods of softening. Again, the June 
issue of Public Works discussed the use of chlorine in 
five different items, and of activated carbon in three. 

Truly, if a waterworks superintendent or engineer 
should, through sickness or other reason, fail for only 
a year or two to inform himself on what is going on in 
his field, he would be seriously hampered if he tried 
to get back into practice. 
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Sewage treatment plant at Geneva, Ill.; view from railroad embankment. River at right and background 


Performance of Geneva’s Sewage 
Treatment Plant 


By E. Roy Wells 
Wells Engineering Company 


river, approximately forty miles west of Chicago, 
in 1932-33 constructed a modern activated sludge 

sewage treatment plant. The project was undertaken 
partially as a relief measure, and partially in recogni- 
tion of the need for adequate sewage treatment works 
throughout the Fox valley, known for its beauty and a 
favorite recreational spot for Chicago and environs. 

The activated sludge process of treatment was chosen 
by the engineers, the Wells Engineering Company, for 
reasons which were considered vital under the circum- 
stances. The sites available for a treatment plant were 
restricted in area and critical in location. The available 
land adjacent to the river was all within comparatively 
close proximity to residential sections, and the location 
of existing sewer outfalls further restricted the choice 
of sites. The site finally selected was secured from land 
owned by the State of Illinois Training School for Girls, 
being a peninsula along the east side of the Fox river 
near the southerly limits of the city containing three 
acres, which provided ample room for the plant. 

Basis of Design 

Population forecasts of the Chicago Regional Plan 
Commission indicated that the 1950 population, together 
with the contributing population of the State Training 
School for Girls, would require a plant adequate to serve 
8,500 persons. The per capita flow was taken at 100 gal- 
lons per capita per day, based upon records of water 
pumpage of the city waterworks and of the Girls School, 
and subsequent experience has proven the dry-weather 
flow to be approximately that figure. 

The city’s sewage is almost entirely domestic, there 
being no trade wastes of any consequence to be cared 
for. It is somewhat stronger than the average, but is 


oP ie City of Geneva, Illinois, located on the Fox 





quite amenable to treatment by the activated sludge 
process, and no difficulties of operation have been en- 
countered on that score. While the present contributing 
population is approximately 5,500 persons, the equiva- 
lent population, based upon the 5-day B.O.D. of the 
raw sewage, is more nearly 9,000. 

The city’s sewage is brought to the plant through cast 
iron siphons intercepting three separate existing sewer 
systems, and that from the Girls School is brought to 
the plant separately, the two flows being combined at 
the entrance of the screen chamber. No grit chamber 
was provided as the sewers are all of the separate sani- 
tary type. 

No unusual problems of design or construction of 
the plant were anticipated or encountered. The Ni- 
agaran limestone lies but a few feet below the surface 
of the ground and provides an excellent footing for 
structures of this type. It was not necessary to sacrifice 
either adequacy or appearance of the finished plant in 
the interests of rigid economy, although due regard was 
given to costs. The critical location of the site was 
largely responsible for the choice of a glass enclosed 
sludge bed, and the plant was planned to present a 
symmetrical appearance with no suggestion of being 
crowded, and future additions may be made in the 
space between the present units when needed. 

Description of Plant Units 

The screen chamber is provided with a manually 
cleaned coarse bar screen, set at an angle of 45 degrees. 
Clear opening between screen bars is 15%”, being some- 
what large in order to provide against excessive clog- 
ging during the night when the plant would be un- 
attended. 

Leaving the screen chamber, the flow up to 3 mgd 
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is metered by a depressed Venturi tube with its register 
located within the service station ; a bypass channel tak- 
ing direct to the river without primary sedimentation 
all in excess of this amount. (In Illinois it is generally 
allowable to bypass flows in excess of 500 g.p.c.d.) 

The rectangular primary tank provides a detention 
period of 114 hours at average design flow. It is a plain 
sedimentation tank with hopper slopes at 55 degrees. 
The inlet is in the form of a trough with stop gates 
at either end and submerged ports in the floor of the 
trough. The distribution of velocities through the tank 
has been satisfactory, and the reduction in suspended 
solids has averaged 51.2% for the year 1934. ‘The out- 
let is provided with two sets of weirs by means of 
which the effluent may be divided and all in excess of 
200 g.p.c.d diverted to the river after primary settling, 
providing automatic protection to the aeration tanks 
against excessive flows. 

Nine aeration tanks equipped with mechanical sur- 
face aerator mechanisms are provided, stop gates per- 
mitting operation of any number of units in excess of 
four. Each tank has a capacity of 38,100 gallons, 
the nine tanks giving an aeration period at design flow 
of approximately 714 hours when returning 25% of 
sludge. The plant has operated with 
five aerators in service since Octo- 
ber 1933 with the exception of three 
months during the summer of 1934. 

The final sedimentation tank is 
divided longitudinally and 
equipped with flight-type sludge 
collecting mechanisms. The deten- 
tion period at design flow is two 
hours. The outlet weirs are H 
shaped troughs with a total weir 
length of 102 feet, the overflow 
rate at design flow thus being 
8,333 gallons per foot of weir per 
day. At design flow and with 25% 
return sludge, the sedimentation 
rate is 1,110 gallons per square 
foot per day. Sludge is taken from 
the hoppers by four lift pipes oper- 
ating by hydrostatic head and dis- 
charging into a trough leading to 
the suction pipe of a horizontal 
centrifugal return sludge pump, 
with a similar pump for stand- 
by. The sludge lift pipes were 
originally 6” in diameter, but 
were found to be too large to secure 
a satisfactory velocity, and liners 
reducing the diameter to 4” were 
later installed. The return sludge 
is pumped to a division box located 
on the side of the digester, and 
pipes are provided whereby waste 
activated sludge may be sent either 
to the digester direct or to the pri- 
mary tank for settling with raw 
sewage. The latter has been the 
practice since placing the plant in 
operation. 

A digestion capacity of 2.5 
cubic feet per capita is provided in 
a tank 40 feet square and equipped 
with floating cover and heating 
coils. The digestion gas is collected 
and furnishes. all the fuel needed 
for heating both the digester 
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and the service station, and during portions cf the 
year there is an excess which is burned in a waste 
gas burner mounted above the roof of the service 
station. The berm surrounding the digester is paved 
with limestone flagging laid random on a slope of 
1% to 1, which eliminates the labor of mowing a 
sodded slope and presents a very pleasing appearance. 
The top of the digester is reached by means of a steel 
stair leading to the division box. A supernatant draw- 
off chamber is provided with overflow and drawoff valves 
at three levels. Digested sludge is discharged by gravity 
to the sludge beds throughout an 8” cast iron pipe. 

The sludge beds are covered by a glass enclosure of 
the conventional type, equipped with an overhead mono- 
rail track with two travelling dump buckets. Dried 
sludge is shoveled or forked into the buckets and con- 
veyed to the rear end of the enclosure, where a stub track 
extends out over a driveway, allowing the sludge to be 
dumped directly into trucks. The sludge bed area is 
3,840 square feet, or 0.45 square foot per capita at 
maximum plant capacity. The bed is divided into four 
equal sections, using structural slate plank instead of 
the usual wood or concrete. The slate is no more expen- 
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Above—Fina! sedimentation tanks. Below—Laboratory in service station 
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sive and has proven most satisfactory, there being no 
tendency for sludge to adhere to it as in the case of 
wood or concrete. The drying sludge cake pulls away 
from the slate cleanly. 

The plant laboratory and service station is a brick 
structure with slate roof. The sludge pumps, switch- 
board, gas-fired boiler with flame trap and other ap- 
purtenances are in the basement, and the Venturi meter 
register, laboratory benches and desk are on the first 
floor. An investment of about five hundred dollars in 
apparatus and chemicals enables the operators to carry 
out all necessary control tests. 

The entire plant is fenced with an industrial type 
woven wire fence provided with double gates at the en- 
trance and at the rear of the site. A gravelled drive ex- 
tends to the plant from State Highway No. 25 and along 
the river side of the site to the rear of the sludge bed, 
with turning circles in front of the service building and 
at the sludge bed. The site was seeded and a beautiful 
lawn has been developed over the entire area within the 
fence. Shrubbery and flowers, together with a pool and 
rock garden, contribute to the beautification of the plant. 
City water under a high pressure is available through a 
4” main, as well as city gas. Floodlights are provided 
which illuminate the entire site. 

The sewage metering equipment was furnished by 
the Simplex Valve & Meter Co. ; the mechanical aeration 
equipment by the Simplex Ejector & Aerator Corpora- 
tion; the sludge removal equipment in the final tanks 
by the Link Belt Co.; the Downes floating cover by the 
Pacific Flush Tank Co.; the dried sludge conveyor 
equipment by the Richards Wilcox Mfg. Co., and the 
sewage pumps by the American Well Works. 


Operating Results 


While the beauty of the plant has been a source of 
much gratifying comment on the part of visitors, the 
operation results have been no less gratifying. The 
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CHEMICAL RESULTS, GENEVA PLANT 


Total 
Susp. Solids—PPM Volatile Solids—PPM 
Annual PerCent Annual Per Cent 
Average Reduction Average Reduction 
4 ee 287 — 559 —_ 
Settled SOWAGE «2. on. ccccccee 140 $1.2 417 25.4 
POE GE odin cbiesecciaceee 9 96.9 274 51.0 


Oxygen Consumed—PPM 5-Day B.O.D.—PPM 


Annu Per Cent Annual Per Cent 
Average, Reduction Average Reduction 
56 Sia rewecolwarereeee ooo 340 —_ 
OCIEOEE BOWED. 26 icc cccscvcwe 37 45.6 168 50.3 
re ree ee 12 82.2 10 97.0 


plant was placed in operation on October 1, 1933, and 
was called upon immediately to assume the full load 
of the city’s wastes. The digester was immediately given 
the full burden of the sludge and not a pound of either 
primary or waste activated sludge has been bypassed 
during the plant’s life. Careful watching and control 
of the digester, with moderate liming from the start un- 
til the digester was broken in, served to prevent any 
trouble with this unit, only one case of incipient foam- 
ing lasting but two days having occurred. 

There follows a short summary of the operating re- 
sults achieved during the year 1934, being the first full 
calendar year of the plant’s operation: 


Deets GH Bion vccscccccsecssscccesseess 509,000 gals. 
SOURTNEE BOTNTINE BONIS. oo i5.00g-505500000en 80806005 7.14 hours 
PE I 5 6.6.6:0 006d sus0N anes eeorneeeeterse 25% 
oe. | er 1073 lbs. per day 
Volatile solids to digester.......ssssccscescess 799 lbs. per day 
LAN EE Oe ee ee rer 7,022 cu. ft. per day 
SE IIR ieiiss sca SwiedisKcesabesseceeenescwee 1.4 cu. it. 
I NNR pois sin sa setesinns s00s0eeaee 8.8 cu. ft. 
Average digester temperature.........ceeeecceee ovec40 Gee, F. 
I no ride 5 adie eweean ne oaiew ceanmmmubeen 7.1 
Total electric energy consumed........seeeeeeees 235 Kw. Hr. 
TOUR) GMEGE GINWA 10 DEDE.¢.0.0 cc scccvceccceseses 180 cu. yds. 
"TOUR GEF GUE TOMOVOE 6c osc ccccsccccvececcecees 35 cu. yds. 


The citizens of the City of Geneva are pretty proud 
of their plant because of its efficiency and pleasing ap- 
pearance and the knowledge that they are contributing 
to the restoration of the Fox river to its proper place as 
one of the more beautiful rivers of the state. 








Chemical-Mechanical Sewage Treatment 
(Continued from page 18) 


(5) Adding oxygen to the sewage in the form of minute air 
bubbles and with the additional oxygen secured by atmospheric 
absorption, converts this into the insoluble ferric hydroxide, as 
follows: 

4Fe SO.,+4Ca (OH)2+0.+2H2O=4Ca SO,+4Fe (OH)s 

The volume of air required for the oxidation of the ferrous 
hydroxide to the ferric hydroxide depends largely on the efficiency 
of the aerating mechanism used. Experiments conducted by the 
authors indicated that a volume of air equal to between 1/12 and 
1/8 cubic foot per gallon of sewage caused complete oxidation and 
provided a dissolved oxygen residual of about 5.0 ppm in a raw 
sewage having no dissolved oxygen. 

(6) It is also possible to produce ferrous chloride in the treat- 
ment plant by passing chlorinated water through towers con- 
taining scrap iron, resulting in the production of a solution of 
ferrous chloride. 

Fe+Cl.=Fe Cl, 

Approximately equal amounts of chlorine and iron are required 
to produce anhydrous ferrous chloride. The actual rate of the 
reaction of chlorine water and iron is shown in Figure No. 1. 

The control of the rate of ferrous chloride production consists 
merely of varying the rate of chlorine fed into the towers. Such 
a control is quite simple and could probably be automatically 
controlled either in accordance with the rate of sewage flow or 
by means of a clock mechanism arranged to control feeds at pre- 
determined rates and time intervals. 

(7) The addition of lime and ferrous chloride results in the 
production of the soluble ferrous hydroxide. Adding oxygen to 
the sewage converts this to the insoluble ferric-hvdroxide. 

4Fe Cla+4Ca (OH)2+0O2—4Ca Clo+4Fe (OH)s 

The use of either ferrous sulphate or ferrous chloride 
as the coagulating chemical with lime and aeration re- 
quires longer periods of contact in the mixing and aera- 


tion tank. Experiments conducted by Blew, Fig. No. 2, 





indicate that about 30 minutes is required to fully oxi- 
dize the ferrous sulphate. 
(The second installment will appear next month) 





Relief Workers and Compensation 


The results of physical examinations of 66,543 relief 
workers in West Virginia showed: 


Capable of ordinary work .............00. 47,194 70.9% 
Capable of light work only ............00. 13,530 20.3% 
Temporarily unemployable .............. 3,369 5.2% 
Permanently unemployable .............. 2,450 3.6% 


The medical examination necessary in making this 
classification provided valuable data from a number of 
standpoints, one of which was that of future compensa- 
iton benefits resulting from injuries and accidents. 
Of 2184 accidents resulting from construction hazards 
over a 6-month period, 1094 required medical attention. 

The average total cost, including compensation paid 
for injuries, medical and hospital expense and salaries, 
amounted to 30.1 cents per $100 payroll. This does not 
include all injuries, since some were cared for 
through local relief authorities. Assuming that, if these 
were included, the cost would have been 50 cents per 
$100 payroll, the total is still much less than the rate 
obtainable through the West Virginia Compensation 
Fund. Through this fund the lowest rate per $100 pay- 
roll would have been $1.50, plus a loading cost for ad- 
ministration of 20%, or $1.80. After the first year, if 
experience justified, this might have been reduced to 
$1.17 per $100 payroll. 
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Zeolite Water Softening Plant Built With 
FERA Funds 


By Charles P. Hoover, 
Sanitary & Water Purification Engineer, Columbus, Ohio. 


HE new zeolite water softening plant at New 

Philadelphia, Ohio, built with funds obtained 

from the Federal Emergency Administration of 
Public Works, was put in operation the latter part of 
April, 1935. The water supply, taken from wells, is 
areated, settled, and softened by synthetic zeolite. The 
hardness is being reduced from 385 parts per million to 
70 parts per million. The plant has a present normal 
capacity of two million gallons per 24 hours. An extra 
softening unit, not equipped, has been installed. When 
it is equipped, the plant will have a capacity of three 
million gallons daily. The cost of building the plant, 
including two 1,000 gallons per minute high-service 
pumps, was a little less than $72,000. 

New Philadelphia has a population of about 12,500 
and is located about 100 miles northeast from the center 
of the State, or from Columbus, Ohio. The raw water 
supply shows the following analysis, results, except 
pH, being expressed in parts per million: 

Alkalinity 
Noncarbonate hardness 
Total hardness 
Chlorine as chlorides 


Manganese 
Iron 
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General layout plan, New Philadelphia water plant 


Zeolite, rather than lime and soda-ash, was selected 
for softening for the following reasons: 1. The well 
supply is sparkling clear and can be passed through 
zeolite without other treatment than aeration to elimi- 
nate free carbon-dioxide. 2. The proportion of non- 
carbonate hardness to total hardness is high and would 
require the use of a considerable quantity of soda-ash 
to soften it; thus the cost of softening by zeolite is no 
greater than by lime soda-ash. 3. The cost of building 
the plant is less than a lime-soda-ash plant. 4. Opera- 
tion is simpler. 5. There is no sludge problem with 
which to contend. 

The New Plant and Operating Procedure 

Aerator and Retention Basin. The raw water from 
the wells is pumped to an aerator pipe located on top 
and at the end of the raw water basin. Discharging from 
the numerous outlets from this aerator pipe, the water 
flows lengthwise across the roof of the raw water basin 
and drops into it at the other end. The discharge of the 
water through these openings on to the roof allows a 
portion of the free carbon-dioxide to be freed from the 
water. A float switch in the raw water basin controls the 
deep well pumps, restricting the maximum variation in 
water level to three feet. 

Zeolite Softening Units. From the raw water basin 
about 82% of the water flows into 
the zeolite softening beds. This 
82% passes downward through the 
bed and discharges into the clear 
water storage basin, producing a 
mixture with a hardness of about 
70 parts per million. Each zeolite 
unit has an inside dimension of 
11’ x 11’ and contains 743 cu. ft. 
(depth 6 ft.) of manufactured gel 
type zeolite, which is supported by 
four layers of graded gravel 12” 
deep. A freeboard of 3 ft. is left 
above the surface of the zeolite bed 








and two transite collecting troughs 
are provided above the freeboard 
level. Transite troughs are made 
of an asbestos preparation and 
were used instead of steel troughs 
because, unlike steel, they are not 
corroded by the brine solution used 
to regenerate the softeners. The 
softening units are provided with 
a forebay similar to that used with 
gravity sand filters. Each soften- 
ing unit is provided with a five- 
: valve operating table, on which is 
mounted a recording and indicat- 
ing rate-of-flow gauge showing the 
flow through the unit. A propor- 
tioning mechanism, actuated by 
Venturi tubes in the zeolite influ- 
ent line, operates a hydraulic gate 
valve in the by-pass line. Any de- 

































































Above, pipe gallery, showing pumps. Below, main floor of building 
showing open well and operating tables. 







sired proportion of hard to soft water can be main- 
tained. 

Clear Well. A clear well is provided with a capacity 
of approximately 100,000 gallons and is provided with 
a float-operated depth gauge. 

Wash Water. A 1000 gpm wash-water pump, taking 
its suction from the raw water basin, furnishes water 
for washing and regenerating the softeners. 

Salt Storage Basin, The salt storage basin is of con- 
crete construction with its floor at approximately the 
level of the pipe gallery floor. The inside dimensions are 
14’ x 14’ x 7’ 4,” and it holds about 40 tons of salt. 
The top slab is provided with four standard size man- 
holes for convenient filling. The bottom of the storage 
basin is sloped to a rectangular trough which is covered 
with half sections of drainage tile. A layer of gravel 
is placed in the bottom with a depth of 12 inches above 
the trough. A brine measuring tank (concrete construc- 
tion) which measures 8’ x 9’ x 10’ deep, is located in the 
pipe gallery. Valved connections are provided from the 
underdrain of the salt storage basin into the brine meas- 
uring basin so that saturated brine can be admitted. 
Valved lines also extend from the wash-water header 
in the pipe gallery to the top of the salt storage basin 
and the bottom of the brine measuring tank so as to 
furnish water for dissolving the salt and diluting the 
brine. The water enters the bottom of tle brine measur- 
ing tank through a grid system so as to produce violent 
agitation of the brine with the dilution water. All valves 
are hydraulically operated from a three-valve table 
located on the operating floor directly above the meas- 
uring tank. A double float-operated depth gauge is 
mounted on this table, showing the depth of water in 
both storage basin and measuring tank. The storage 
basin is carried full of water at all times. The amount 
of brine necessary for the regeneration of one softener 
unit is drawn into the measuring tank at one time, and 
then is diluted to approximately 12° Baume. 
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Regeneration of Softener. A centrifugal pump is 
provided in the pipe gallery which takes its suction from 
the brine measuring tank and discharges through a brine 
header to the surface of the zeolite units. This pump is 
started by push button switches, mounted on the end 
of each zeolite operating table, and is stopped auto- 
matically by a float switch in the measuring tank when 
the proper quantity of brine has been delivered to the 
softening unit. The brine enters the freeboard above 
the zeolite through a distribution system which dis- 
tributes the brine evenly over the bed. After the brine 
has been introduced, water is drawn into the basin in 
the space above the beds, and allowed to flow downward 
through the zeolite at a slow rate, after which the bed 
is washed free from salt. 

Results of Operation. The plant has been in opera- 
tion for only about one week, therefore no reliable re- 
sults of operation are as yet available. Preliminary runs 
indicate that the zeolite used has a capacity of about 
11,000 grains per cu. ft. and the salt consumption is 
about 1/3 pound per thousand grains of hardness re- 
moved. 


Personnel 


The preliminary investigations, the preparation of 
detailed plans and specifications, the supervision of con- 
struction, and starting up of the plant were under the 
direction of the author, with the assistance of John C. 
Prior, Columbus, Ohio. Carlton S. Finkbeiner prepared 
the detailed general plans and J. S. Myers designed 
the building and architectural features. Albert Rosch, 
civil engineer of New Philadelphia and part time city 
engineer of that city, had direct charge of construction 
work. Wendling Brothers Company, Dover, Ohio, were 
the general contractors. The International Filter Com- 
pany furnished the operating tables, filter controllers, 
and filter bottoms. The Permutit Company furnished 
the zeolite, and Manistee pumps were used. The splen- 
did cooperation, friendliness, and help of G. A. Reilly, 
P. W. A. Inspector, Geo. W. Platz, President of City 
Council, the members of Council, Mayor Carl D. Gross, 
Service Director Thos. H. Edwards, and City Auditor 
Ray L. Swinderman, made the project a pleasure for all 
concerned in its design and construction. 





Rubbish Collection in Akron 


Annual collections of rubbish are made by the street 
cleaning department of Akron as an added service on 
those streets which are assessed for cleaning. Generally 
only one collection a year is made, but occasicnally 
more. In doing this work, the city is divided into 13 
districts, each of such size that it can be covered in one 
day with the equipment of the Street Cleaning Division. 

Three days in advance, eack district is posted with 
signs on telephone poles, thus giving the residents time 
to gather up the rubbish and place it in boxes, barrels, 
bags and other containers, which are placed at the curb 
on the day of the collection. 

The collection completed a few weeks ago amounted to 
7,230 cubic yards. The cost was 42 cents a yard, which 
cost includes posting of signs, gas, oil, trucks, labor, 
etc. The average weight per cubic yard of material 
was 320 pounds. 

All material which has a salvage value, such as paper 
cartons, rags, iron, sheet metal, aluminum, barrels, 
baskets, glass, bottles, etc., is salvaged by dump at- 
tendants. The remaining refuse is covered with dirt and 
ashes. 
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Laying Out a Refuse Collection 
Scheme 


An unusually practical paper dealing with the details of street 
cleaning and refuse collection was read before the Institute of 
Public Cleansing, a British society, last November by R. J. 
Watson, director of cleansing and transport, Birkenhead. Papers 
on engineering matters dealing with practical details, which are 
written for English conditions and customs, generally are more 
or less inapplicable to those of this country; but that part of, 
Mr. Watson’s paper describing how to lay out a refuse collec- 
tion scheme seems so applicable to United States conditions and 
gives suggestions so seldom found in print, that we think it 
very worth while to reproduce it. 


N LAYING out a refuse collection scheme, the first 
point is to fix the boundaries of the districts so as 
to keep the average haul down to a minimum; dis- 

tricts should be laid out with the disposal plant as the 
centre wherever possible. Unfortunately this is not 
always practicable, but, nevertheless, it is a matter 
which must always be considered. 

The next step is to lay out the individual rounds. 
Previous experience will give some indication of the 
amount of work each particular type of vehicle will 
do, and I suggest that the round should always be 
planned on paper first. By doing this, one can get a 
comprehensive view of the whole of the round, and 
this is of inestimable value when actually putting the 
scheme into operation. 

After the round has been planned, it is advisable 
that the cleansing officer, if possible, or, at any rate, 
one of his senior assistants, should go over the actual 
routes of the rounds. This is extremely important, as, 
for instance, it will often be found that by taking a 
refuse collection vehicle through back passages (which 
are not always clearly shown on ordnance sheets), 
several minutes per day will be saved by eliminating 
dead runs for the vehicles and men. These minutes per 
day are important—vitally important. 

Ali “dead” journeys must be cut out if practicable. 
Ten minutes per day wasted by the motor vehicles, and, 
say, six collectors, means a total loss of approximately 
£25 per year. This is why I so strongly advocate that 
the lay-out of each round should be checked over actu- 
ally on the district by some senior member of the de- 
partment before the collectors commence work. When 
this has been done and the lay-out is found satisfactory, 
the vehicle and collectors should be sent on to the dis- 
trict, and the “free-lance” supervisor sent with them. 

It is his job to see that the correct number of men 
load (particularly where the relay or container system 
is in operation), so that the vehicle, or container, is 
fully loaded by the time the empty vehicle or container 
arrives on the district. Often during the first week it 
may be found that the vehicle is not loaded in time, 
while in other instances it will be loaded too quickly. 

This must be noted during the first week’s trial, and 
the number of men altered accordingly for the second 
week’s work. Where the haul varies considerably dur- 
ing the week, it will be found advantageous to vary 
the number of men: For example, it might prove eco- 
nomical to have four or five men loading in the early 





part of the week (when the haul might be comparatively 
long) but towards the end of the week (when the vehicle 
is working nearer the disposal point), to increase the 
number of loaders to perhaps six or seven. As already 
stated, this especially applies to a “relay” or container 
system. 

The supervisor must also record the number of 
premises visited, the number of bins removed from 
each house, etc., and also note any trade refuse, or 
other matters of difficulty or interest. 

Needless to say, the first week that the scheme is 
introduced cannot be considered final or satisfactory, 
as, of course, quite apart from any “teething” difficul- 
ties, the refuse will in all probability be collected on a 
different day from that to which the occupiers are ac- 
customed. It is therefore essential that the supervisor 
should be with the collectors the whole of the following 
week, and unless any extraordinary difficulties have 
been met with, the round can, usually, then be con- 
sidered fixed, but for that period of the year only. When 
rounds are fixed in the summer, the probability is that 
the collectors will not be able to complete them during 
the winter, whereas if they. are fixed in the winter, 
there will be insufficient work for the gang in the sum- 
mer. It is when dealing with factors such as these that 
an elastic organization proves its value. 

If, when laying out several rounds in any one refuse- 
collection district, these are so arranged that at the 
end of the week they converge at the point in the dis- 
trict nearest the disposal point, any work that is left 
over in the heavy period of the year is all in a small 
compact area, and can easily and economically be 
picked up by additional vehicles. In the summer or 
the “light” period of the year, this additional assistance 
will probably not be required. The main point is to 
make sure that there is sufficient work for each round 
during the “lightest” period of the year, and then 
give assistance by supplying extra vehicles and men 
during the winter months. 

I mentioned earlier on that the supervisor should 
make lists of the premises from which refuse is re- 
moved. These lists form the basis of the permanent 
organisation of every round. When they have once 
been checked and proved correct, they can be totalled 
and the number of premises cleansed each day by the 
collectors is made available. This number can, with 
very little clerical work, be charted, with the result 
that on any day of the week the work carried out on 
each round is clearly shown, and it is known whether 
or not assistance will be required in order that the 
round should be completed by the week-end. Also these 
charts enable quick and easy comparisons to be made 
with the work done on each round in comparative pe- 
riods of the same or other years. 

Needless to say, the charge hand of each refuse col- 
lection gang must be supplied with a copy of the round 
list, and have instructions that on no account must he 
depart from the route set out in it. 








meterage, in 238 cities of the United States has 

just been completed by the editors of PUBLIC 
Works. ‘lhe 238 cities studied were selected from 
some 600 furnishing information, the basis of selec- 
tion being the completeness and apparent accuracy 
of the records kept. 

Size of the Cities—Of the cities studied, 15 had a 
population of more than 200,000; 18 a population be- 
tween 100,000 and 200,000; 23 between 50,000 and 
100,000; 24 between 30,000 and 50,000; 24 between 
20,000 and 30,000; 52 between 10,000 and 20,000; 
and 82 a population of less than 10,000. New York, 
Chicago, Philadelphia and some other very large cities 
were omitted from the calculations. 

Percentage of Metered Services——The most sur- 
prising fact was the high proportion of metered services 
in most of the cities. Of the 238 cities, 200, or 84%, 
had more than 90% of their services metered. These 
figures seem even more striking if one turns back to 
the engineering journals or textbooks of twenty years 
ago and compares the figures of those days with the 
records of 1935. For instance, in a study made in 1917 
by W. R. Hill, only 12 of 68 cities had over 85% of 
the services metered. 

Detailed data on the percentages of services metered 
are: 

% Metered 


A STUDY of water consumption, as affected by 


No. of Cities % Metered No. of Cities 
161 5 6 


100 50-59 
98-99 15 40-49 0 
90-97 24 30-39 1 
80-89 8 20-29 2 
70-79 4 10-19 1 
60-69 1 0-10 15 


The paucity of consumption data in the lower per- 
centages results in somewhat unbalanced results if the 
effect of meterage on water consumption is to be il- 
lustrated. However, while unbalanced, the results are 
conclusive. 

The Larger Cities 

Of the 15 cities of more than 200,000 population, 
13 had more than 90% of their services metered. 
Complete data follows: 


% Metered No. of Cities Aver. Cons. Maz. Rpd. Min. a 
153 7 


100 9 98.3 gpd 
98-99 4 108.8 124 92 
50-59 I 123. ee me 
20-29 | 178. 
15 108. 


The statistics for cities in the population groups, 
100,000-200,000 are very similar. 


% Metered No. of Cities Aver. Cons. Maz. Rpd. Min. Rnd. 
100 15 ; 269 52 
98-99 2 92.0 92 92 
50-59 l 126. ae see 
18 93.7 


As in‘the case of the larger cities, those in the next 
population group (50,000 to 100,000) show a very fine 
record in metering and in water consumption: 

% Metered No. of Cities Aver. Cons. Maz. Rpd. Min. Rnd. 
140 32 


100 18 82.4 
90-97 | 90. 
80-89 1 132. 
60-69 l 140. pis ee 
0-9 2 102.5 127 78 





23 88.3 





Metering and Water Consumption 
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The Smaller Cities 

In the cities of less than 30,000 population, the 
proportion that are 100% metered falls quite materially. 
Whereas, in the cities of more than 50,000, 42 out of 56 
reported 100% meterage, and 49 of them a meterage 
in excess of 90%, of the 182 smaller cities tabulated, 
only 119 reported 100% meterage, and 151 in excess 
of 90%. Judged from the records of the past, these 
figures are very high, however; and they show the 
great progress of the past few years in curbing water 
waste 

In the group of cities with a population of 30,000 
to 50,000, 24 were studied, with the following results: 
% Metered No. of Cities Aver. Cons. Maz. Rpd. Min. Rpd. 

0 2 128 50 


- 








98-99 2 54.5 59 54 
90-97 3 83.7 117 59 
80-89 1 67. var ae 
70-79 2 112. 130 94 
50-59 1 132. — nore 
0-9 1 232. 
24 95.1 


The next lower population group, 20,000 to 30,000, 
shows very much the same results, and the two groups 
might, perhaps, have been included in the same tabula- 
tion: 








% Metered No. of Cities Aver. Cons. Maz. Rpd. Min. Rod. 
100 17 75.2 107 36 
98-99 2 te 94 50 
90-97 1 97. ee ie 
80-89 z 110. 116 104 
0-9 Z 255.5 406 105 
24 93.7 


Grouped in the next bracket, that of 10,000 to 20,000 
population, are 52 cities, with the following: 








% Metered No. of Cities Aver. Cons. Maz. Rpd. Min. Rpd. 

100 E 75.3 171 33 

98-99 l 170. « oe 

90-97 5 80.0 113 38 

80-89 2 83.0 112 54 

70-79 1 48. ioe ee 

50-59 1 85. 

30-39 1 102. 

20-29 1 112. — A 
0-9 + 167. 300 68 

52 85.6 


The greater number of the cities in the groups having 
less than 10,000 population, illustrates a little better 
the results of metering, and also shows more clearly 
that meterage of 90% or more of the services is ex- 
tremely effective in reducing waste. 


% Metered No. of Cities Aver. Cons. Max. Rnd. Min. Rpd. 

10 52 79 287 20 
98-99 4 45.8 65 ya | 
90-97 14 69.3 176 31 
81-89 2 108.5 117 100 
70-79 1 Kem ae eee 
50-59 2 121.5 180 63 
20-29 1 83. — pie 

0-9 6 181.7 358 120 

82 85.4 


The complete tabulation of the entire group of 238 
cities shows that the average consumption was 89.1 
gallons per person per day. A similar tabulation of 
the 200 cities having 90% or more of the services 
metered shows a consumption of 80 gallons per day. 

(Concluded on page 30) 
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Greater SAFETY for 
SWIMMING POOLS 


Wise pool owners everywhere are using Perchloron in their 
pools. They also use it in shallow foot baths to prevent the 
spread of athlete’s foot . .. As a bleach and sterilizer in rinse 
water for towels and bathing suits...And in spray and powder 
form as an effective deodorizer and disinfectant. 

Perchloron contains more than 70% available chlorine... 
Is easy to use .. . Always stable . . . Gives a uniform solution 
..-Requires no technical supervision...Is conveniently packed 
(1 dozen cans to the case)... No return containers to bother 
with ... and the cost is little. 

Perchloron is an American product for American users. 
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Branch Sales Offices: New York—Chicago—St. Louis—Pittseburgh—Tacoma—Wyandotte 
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When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49. 








Stabilized road construction involves the use of 
gravel, crushed stone or slag, binder soils, and calcium 
chloride and offers the opportunity for the greatest 
possible use of local materials and the extensive em- 
ployment of hand labor, especially when coupled with 
light grading, ditching, loading and raking. For this 
reason it has been used in many instances on relief proj- 
ect work, notably in Onondaga county, New York, 
where 6,000 workers have been employed and more 
than 350 miles of road have been improved since 1932. 

The term “stabilized surface” is used to designate a 
highly compacted wearing course which is produced by 
carefully combining aggregates and binder soils, with 
an admixture of calcium chloride. The surface is essen- 
tially a sand-clay-gravel road built to definite specifi- 
cations with the addition of the calcium chloride to sup- 
ply and retain the moisture which produces the cement- 
ing effect. When properly constructed and maintained, 
surfaces of this type become so hard that it is difficult 
to dig into them even with a pick; they are dustless 
in summer, and are highly resistant to spring thaws 
and rutting during wet weather. 

In addition to its use on secondary roads, stabilized 
construction is now being used as a wearing course on 
city streets, as subgrade construction and for the treat- 
ment of shoulders along concrete pavements. One of 
the advantages of this type of surface is that it is well 
adapted to a stage construction program, providing an 
all-weather roadway superior to loose gravel until traffic 
warrants a higher type of surfacing, when it serves as 
an ideal base course for bituminous treatment. 

Construction of the stabilized surface is compara- 
tively simple. Before actual construction is started, a 
preliminary investigation of the surface to be stabilized 
and of the materials available is made. This is the only 
technical phase of the work. If the existing road surface 


Low Cost Road Improvement Through 
Stabilization 
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material is to be used the gradation and nature of this 
material is determined by screen and moisture tests. 
Available materials are similarly tested and from these 
observations the quantities of new material to be added 
(usually clay) to produce the desired result is com- 
puted. It is noteworthy that there is a great variation 
in clays and that care in selecting the proper materials 
is important in obtaining the best results. Many county 
and state highway departments are now equipped to 
make these tests and calcium chloride producing com- 
panies now maintain soils laboratories and engineering 
personnel to render this service. 

The three main factors which contribute to the sta- 
bility of the mixture are: (1) density, which is obtained 
through the proper gradation of sizes from 1 inch stone 
down through the successively smaller sizes of coarse 
sand, fine sand, silt and clay; (2) internal friction, 
which is the resistance of the particles to sliding over 
each other and is furnished by the sharp sand and 
crushed stone or gravel, and (3) cohesion, which is the 
resistance of the soil and stone particles to being pulled 
apart and is furnished by the clay used in the mixture 
and by the moisture which is introduced at the time of 
construction and preserved by calcium chloride. Maxi- 
mum operation of these factors is obtained by combin- 
ing the various soils as indicated by the tests. 

After the quantities have been computed, the clay is 
hauled to the road, placed in windrows and allowed to 
dry. Digging and loading the clay can be done by hand 
labor if desired. When the clay is thoroughly dry, it is 
pulverized by traffic, rollers or other equipment. The 
surface of the road is then scarified and all oversize 
stones are removed. This can be done either by hand 
labor or with a mechanical rake. The oversize stones are 
objectionable since they interfere with maintenance 
after the road is compacted. The pulverized clay and 
the calcium chloride to be in- 
cluded in the mixture are then 











This type of gravel bed provides suitable material for building stabilized roads 


spread evenly over the road and 
are mixed with the scarified ma- 
terial by blading back and forth 
across the roadway, until a thor- 
ough mix is obtained. 

The mixed material is then 
windrowed to the side of the road 
and the base is sprinkled using 
water tanks unless rain renders 
this unnecessary. The windrowed 
mixture is ihen spread over the 
road by the blade in thin layers 
of not over 2 inches depth, each 
layer being thoroughly sprinkled, 
until the entire mass is spread and 
moistened. The surface is then 
shaped with graders and rolled to 
compaction after which a light ap- 
plication of calcium chloride is 
made to the surface. 

The amount of calcium chlo- 
ride used is: 






























Inset in the picture above, the 
close-up view of the Stanolind 
Cut- Back Asphalt used shows 
clearly the non-skid nature 
of the surface obtained. 


Coating mineral aggregate 
with Stanolind Cut- Back As- 
phalt during the construction 
f the above pavement late 
last fall. Contractors: Rock 


Road Construction Company. 
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LET’S TAKE A CLOSE LOOK at this 
non-Skid surface—after its first 


hard winter... 


Sheridan Road in Evanston, III., is a good example of non-skid surface, paved with 


Stanolind Cut-Back Asphalt. 
It’s a heavily traveled street as well as a state highway, carrying the daily traf- 


fic between Chicago and the north. 
The requirements are for a smooth-riding, eed tian pavement with a safe 


surface in all kinds of weather. 
The flexibility of Stanolind Cut-Back Asphalt construction specifications makes 
possible a pavement adequately meeting all of these requirements. In addition its 
appearance is a credit to the city. Resilience and noise absorbing qualities are 


other exclusive advantages of this type of pavement. 
The results obtained are so satisfactory that the city of Evanston is now contem- 


plating additional pavements of this type. 


A representative from your local Standard Oil (Indiana) office is always ready to help 
you choose the most economical type of pavement to meet your particular specifications. 


Copr. 1935, Standard Oil Co. 


ye 





= 

















VCUNET FOR IPAWIONG.. . 


AS 


7 





PUBLIC WORKS for July, 1935 








Rolling after materials have been spread and moistened. Knox County, Missouri 


In the mixture—1.5 lbs. per sq. yd. for a 3-inch 
depth 

On the surface—.6 lbs per sq. yd. 

Total—2.1 lbs. per sq. yd. 

This is about 11 tons per mile for a three-inch depth 
on an 18-foot surface. 

In case a new course of gravel is to be placed on the 
road, the construction method is the same except that 
the old surface is not scarified and the new gravel is 
mixed with the proper binder soil. In some cases, plant 
mixing of the material is now being used but the road 
mix method offers greater opportunities for employing 
hand labor if construction is to be undertaken as a relief 
project. 

The cost of stabilizing a gravel road naturally will 
vary somewhat on every section of road constructed, de- 
pending on the condition of the existing road, the avail- 
ability of local materials including the 


heavy rain. Occasional light 
applications of calcium chloride 
are made to the surface during 
the dry season to preserve the 
moisture bond and keep the 
road dustless, though again ex- 
perience has shown that roads 
of this type are more receptive 
to calcium chloride and require 
fewer treatments than do or- 
dinary gravel roads. As long 
as the moisture bond is re- 
tained, the stabilized road re- 
mains a closed, firmly bonded 
surface, practically impervious 
to surface water and highly re- 
sistant to traffic wear. Saving 
in maintenance is effected both 
by the reduction in the fre- 
quency of blading and in the 
saving of the gravel which is 
retained in a bonded compacted 
state, thus practically eliminating the loss of ma- 
terial by winds, rain and traffic. 





Metering and Water Consumption 
(Concluded from page 26) 

The 19 cities with 50% to 89% of the services metered, 
show a consumption of 105.2 gallons per capita per 
day ; the 19 cities having less than 50% of their services 
metered show a consumption of 167.4 gallons per 
capita per day. 

In these days when economy is being urged, perhaps 
a palm of reward for service in the conservation of one 
of our important national resources—water—should 
be given the meter salesman. Certainly he has been a 
most important factor in saving to thousands of cities, 
millions of dollars in costs for extra pumping, larger 
mains, and new sources of supply. 





length of haul, the width of surface and the 
thickness of mat. The use of hand labor in 
preference to labor saving machinery may 
also be reflected in the cost but is offset by 
the advantage of providing employment. On 
several Michigan roads where no new gravel 
has been added, the cost of stabilization has 
been as low as $300 a mile. In Indiana, the 
average cost on the stabilization of 130 
miles of road in 1934, was approximately 
$500 per mile. These figures represent the 
cost of the binder soils and calcium chloride 
delivered on the road and the scartfying, 
mixing, sprinkling and compacting opera- 
tions. Much of this is therefore a labor 
charge. Where a road is to be regraded, 
new culverts placed and new gravel added, 
the cost will be higher but additional oppor- 
tunities for employment are offered. 
Mainteance methods on the stabilized 
road do not differ greatly from those used 
on an ordinary gravel road, except that there 
is a drastic reduction in the frequency of 














blading. Experience has shown that blading 
should be done only occasionally after a 





This is a stabilized street in Piqua, Ohio 
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Work Relief By 
Road and Street 


Construction 


By Bernard E. Gray 


which limits the character of work-projects so that 

each $1,400 will provide a year’s employment for 
one man, appears to be between idealists on the one 
hand and realists on the other. Because construction 
technique has been developed in a certain manner so 
as to achieve a maximum amount of tangible results 
with a minimum use of labor, there has been an obscur- 
ing of the view that this is not always the only objective ; 
and that now especially the more important one may be 
the maximum use of local labor with as high a tangible 
return as is consistent therewith. After all, if labor re- 
mains on unemployment relief, then there is zo return 
in the way of tangible public works. 

It is a matter of philosophy. If the Federal appro- 
priation for the construction of public works has been 
made with the sole idea of obtaining the greatest pos- 
sible amount of them, utilizing every improved ma- 
chine, every mechanical means of preparing materials, 
and every labor-saving device for finishing operations, 
then the $1,400 restriction is all wrong. On the other 
hand, if the definite purpose is to give 3,500,000 men 
employment for one year, on public works that can be 
built with an expenditure of $1,400 per man year, the 
proper course for engineers and public officials to pur- 
sue is to select the best projects which can be built under 
these conditions, and to get them under construction 
without further delay. 

In presenting this suggestion the writer does not as- 
sume the position of defending such government expen- 
ditures as a proper recovery measure, or of advocating 
hand-labor as a general proposition when a machine 
will do it better. He simply accepts the situation as it 
exists, where a program has been laid out by duly con- 
stituted authority, and wherein if action does not soon 
take the place of talking, the summer will be gone, and 
everyone will be a loser. 

Road and street construction and reconstruction con- 
stitute the largest single type of projects which may be 
adapted to the present requirements, both because of 
Widespread distribution in close proportion to unem- 
ployed population, and because of the high degree of 
usefulness of such work when completed. It has been 
contended that only grading and drainage would be 
possible under the $1,400 restriction and therefore little 
could be done in the way of permanent improvement 
adjacent to large cities. This is not the case, unless it is 
further contended that money should be spent only on 
arterial highways, and one would hardly find justifica- 
tion for asserting that where the population is in the 
millions, the needed improvements on raads and streets 
are confined to but a few miles. 

A great deal of desirable and worthwhile betterment 
work is needed not only on secondary roads in rural 
communities, but also on the streets of suburban cities. 


[mts present discussion on the executive ruling 


JAEGER gos! 
| SPREADER 


COSTS NO MORE 
THAN A 
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the proper machines for his werk. 
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Retaining Walls 


Send 25c in stamps or coin for this handy 16-page 
booklet on retaining wall design. It is a simple exposi- 
tion illustrating all steps in the design of Gravity Type, 
Cantilever or Reinforced Concrete and Crib Retaining 
walls. Also a page of short cuts in design. The booklet 
was compiled from information published in PUBLIC 
WORKS during the last two years. 
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There are literally thousands of miles of streets that 
were built in the development days, that now require 
widening, regrading and strengthening. At the same 
time water mains and sewers should be often relaid or 
reconstructed. This sort of work requires the maximum 
use of labor, and in the situations where new material 
is required in larger amounts, the cost can and should 
be met from local funds. 


In a city about twenty miles from New York a typical 
project of this character was recently observed. The old 
street was a thin macadam, with a cobble gutter and 
stone curbing. It has needed reconstruction for at least 
five years. The improvement consists of removing the 
old stone curbs, cutting back the grass plot a foot or two 
on either side, and replacing the stone curb, using new 
material where necessary. The cobble or stone gutter 
is being widened with knapped stone and compacted by 
hand. Telephone and electric light poles are being reset 
at the same time, together with necessary wiring adjust- 
ments. Storm sewers are being relaid, and manholes 
reconstructed where necessary, using old material so 
far as possible. In several instances street intersections 
will be improved, and rock ledges removed which had 
been left too close to the road surface and which pre- 
viously caused frost heaving in the pavement. Prac- 
tically all these operations call for hand labor only, in 
fact it is probably better to do the work in this fashion 
than by machine because of the lesser inconvenience to 
the village residents. Finally a new surface will be 
placed using the old reconstructed and patched road as 
a foundation. The total labor charge will be a large 
percentage of the total cost, giving maximum local em- 
ployment, while the community will have a worthwhile 
improvement adequate for the needs of many years. 


A recent study indicates that on construction and 
maintenance of all types of highways in a certain state, 
the payment to labor on the job was about 35 per cent. 
This included some preparation of roadside material. 
Under the $1,400 restriction, in Region 1 there will be 
required about $700 direct payment to labor or 50 per 
cent. Even assuming the restriction to $1,100, with the 
lower wage rates in other regions, the countrywide 
average requirement will still not much exceed this pro- 
portion. It is necessary, therefore, to so select projects 
as to embrace certain items of work which will require 
more labor operations on the job. 


The writer prefers contracting work rather than 
force account operations wherever possible, but under 
present conditions where time is important, a certain 
amount of force account work would appear desirable. 
On many projects the reconstruction, including grad- 
ing, ditching, placing of stone and gravel bases, may 
be gotten immediately under way, with a contract 
placed as soon as possible to cover surfacing. The total 
cost of the project should be so made up that the labor 
cost meets the requirements. As an example, take the 
case of an old 16-foot macadam on poor alignment, 
which by judicious modification of curves, and widen- 
ing on first one side and then the other can be made 
entirely satisfactory. The grading operations can be 
accomplished largely by hand; culverts can be ex- 
tended and faced with stone masonry ; widened founda- 
tions can be made with knapped stone or gravel; and 
the roadway extended to a twenty or twenty-two-foot 
width. A contract could then be let for a road-mix or 
plant-mix type surface using aggregates prepared by 
the contractor near the job; or the work done by force 
account. In this way the amount of material on which 
local labor was not used would be small indeed. 
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As previously stated this may not be the most desir- 
able method or the most efficient, but it does meet the 
practical needs of the present situation, it does put 
men to work now, and the work done is durable, desir- 
able and self liquidating. It is believed that state, 
county and city authorities might well be directing 
their attention to these possibilities. 





Explosives Data 


XPLOSIVES for commercial uses fall within 
EK three classifications: (1) blasting powder, (2) 

pellet powder, and (3) high explosives, which 
include all of the dynamites, free-running powders, 
gelatins, and permissible explosives. This article will 
discuss but three types—blasting powder, dynamite, 
and free-running powder. 


Blasting powder is the oldest explosive for commer- 
cial use. It is black, prepared in grains closely resem- 
bling fine lumps of high-grade coal. This is a deflagrat- 
ing explosive; that is, it is fired by ignition and the 
gases are generated progressively as the burning 
spreads through the charge. It is the slowest acting of 
all of the explosives. It has a heaving, not a shattering, 
action, and hence tends to break down the blasted mate- 
rial in large fragments. A spark or flame is used for 
firing. A charge may be ignited by means of fuse, elec- 
tric squibs or miner’s squibs, or, in large blasts, by cor- 
deau or by priming with high explosives. 

Dynamite is a detonating explosive ; that is, it is fired 
by shock from an intermediate agent known as a detona- 
tor, which may be a blasting cap, fired with a fuse; or 
an electric blasting cap which requires the use of an 
electric current. The transformation of a detonating 
explosive from a solid to gases is much more rapid than 
in the case of a deflagrating explosive, and the volume 
of the gases generated is much greater. 

Dynamite is a mixture of nitroglycerin with wood 
meal and nitrate of soda or nitrate of ammonia, or both. 
Nitroglycerin is composed of several different elements ; 
namely, carbon, hydrogen, nitrogen, and oxygen, the 
molecules of which are grouped in such a way as to form 
a heavy, oily, yellow liquid. These same molecules are, 
however, capable of arrangement in other groups to 
form several different substances instead of the one, 
and the bonds which hold them together in the particu- 
lar arrangement which makes nitroglycerin are very 
weak. Consequently, when the detonator embedded in 
the dynamite is set off, imparting a sharp shock and a 
very high temperature to the nitroglycerin, the bonds 
between the molecules which compose this explosive are 
broken down. 

All of this takes place in an instant and the highly 
heated and rapidly expanding gases exert a violent 
shock and sudden tremendous pressure on the rock or 
other material in which the dynamite was confined. 

The so-called free-running powders, a rather recent 
and the latest development in explosives, are dynamites 
in granular form as distinguished from the types which 
are cartridged. Under certain conditions, bore holes can 
be loaded with greater facility when these “granular” 
dynamites are used. Also, they are better adapted to 
Several purposes than are the dynamites supplied in 
cartridges, or sticks. They have been found especially 
useful for some kinds of highway construction blasting 
and for shooting down gully banks in soil erosion con- 
trol work. 
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Following is a digest of the important articles published last month 
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having to do with water works design, construction and oper- 


EASUREMENT of flow by weirs, using the 
Hamilton Smith formula, fails to give the true 
discharge, as determined by weighing, by be- 

tween 114 and 2%. Weighing tark calibration of the 
Venturi meter gave a coefficient of 0.976 in 1922 and 
0.954 in 1934; with a departure from a smooth curve 
connecting these at no time exceeding 0.25%. The pitot 
tube “in the hands of trained and experienced men is a 
useful and accurate instrument.” For very low veloci- 
ties—0.15 to 3.0 ft. per sec.—the Bentzel tube was de- 
veloped at the U. S. Waterways Experiment Station. 
This is essentially a vertical U-tube with the lower ends 
turned horizontal and in opposite directions; the down- 
stream leg of the tube containing a tapered glass tube, 
small end up, in which is a float which stays at the small 
end when there is no flow, but is carried down a dis- 
tance varying with the velocity of flow.“ 


An elevated storage tank was built by Dallas, Tex., 
to give adequate pressure to an outlying section sup- 
plied through small distributing mains. This was 
adopted as an alternative to relaying the distributing 
mains with larger pipe, the cost of which was considered 
out of the question. In the summer of 1934 during 
morning and evening peaks, it was impossible for many 
consumers in this section to draw any water from their 
taps. In February, 1935, with the 1,000,000 gallon 
tank in use, an adequate supply was available at all 
hours; the electrically driven pumps operated against a 
more nearly uniform head, giving an increased load 
factor and reduced power cost; and consumption and 
revenue increased materially. 

This tank was the first “torroidal bottom” elevated 
tank erected in the southwest. The bottom consists of 
a central circular continuous flat plate resting on deck 
beams and radial girders which are supported by an 
inner ring of columns. Outside of this the bottom is 
bowl-shaped, dished to a comparatively long radius, 
supported on its inner edge by the inner columns and 
on its outer edge by the outer ring of columns. Diam- 
eter 71 ft.; from ground to bottom of bowl, 71 ft., with 
maximum water line 35 ft. higher. Cost, $57,800, 
financed through the PWA.°%* 


Coloring fire hydrants to indicate capacity is rec- 
ommended by a committee of the American Water 
Works Ass’n, all barrels to be chrome yellow and the 
tops and nozzle caps to be painted as follows: Class A, 
flow capacity 1,000 gpm or greater, green; class B, 500 
to 1,000 gpm, orange; class C, less than 500 gpm, red. 
Capacities to be rated by pitometer tests of individual 
hydrants at a period of ordinary demand; rating to be 
based on 20 Ibs. per sq. in. residual pressure when 
initial pressures are over 40 lbs., and residual pressure 
at least half the initial when less than 40 lbs. Private 
hydrants in public streets to be entirely red, Location 
markers for flush hydrants to carry the same distinctive 
colors. 

This has not yet been approved by the society. F. C. 
Jordan, discussing it, recommended not considering 


ation and water purification, arranged in easy reference form. 


The Water Wheel 
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Dallas elevated storage tank, with “torroidal” bottom 


class C a fire hydrant at all, but turn attention to bring- 
ing up capacities of all hydrants. He believed firemen 
were not going to consider hydrant color when arriving 
at a fire, but would connect to the nearest hydrant re- 
gardless of color.4* 


Cost of filtering highly colored river water at Peter- 
borough, Ont., rapid sand, 3 hrs. sedimentation, aver- 
age consumption 3.3 mgd (maximum hourly rate 10.8 
mgd), average of 13 yrs., was $9.21 per mg (all U. S. 
gallons) delivered from the plant, comprising alumi- 
num sulphate, $1.83; operators’ wages, $3.32; power 
and light, $2.02; fuel for heating, $0.60; chlorine, 
$0.33; laboratory supplies, $0.13; repairs, $0.36; gen- 
eral, $0.62. Additional fixed charges averaged $21.08 
per mg. Average costs were: alum, $1.40 per hundred 
pounds; liquid chlorine, $8.75 per 100 lbs.; coal, $15 
per ton; power, 0.68 ct. per kwh; wages, $110 per 
month.¥&5 


Blaisdell sand washing machine has been used by 
the Hartford, Conn., water bureau for washing 5.5 
acres of slow sand filters since 1932. Previous to that, 
a Nichols type ejector and washer had been used. The 
cost by the latter had been $148 to $241 per bed per 
year; by the Blaisdell machine the cost has been $49 to 
$130, including repairs to machine. Not so many wash- 
ings are necessary, an average of 1 to 14 per bed per 
year as against 1.4 to 2.4 formerly.?** 













PUBLIC WORKS for July, 1935 
















Again Automatic Starting Saves Its Cost 


If current fails, the gas engine 
functions within 25 seconds, 
automatically. 
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Automatic equipment is patented. Thousands of 











starts have been successfully accomplished with- The Sewage Disposal Plant at San Rafael, Calif., is equipped with a 
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| outa single failure, and with no attendant present. 1100 BTU. 
| 12 to 565 B.H.P. Gas or Gasoline | 
STERLING ENGINE COMPANY | 
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HREE pictures tell the story of Dresser simplicity. (1) Component parts of the Dresser 
joint—followers, gaskets and middle ring—are slipped over plain ends of pipe. (2) 
Pipe ends are shoved into middle ring, and bolts inserted. (3) Bolts are tightened with 
ratchet wrenches, to compress gaskets between followers and middle ring. 





Almost as easy as mounting a spare tire on a wheel! No lost motion. No special 
tools nor equipment. No skilled labor. The Dresser parts are ready to assemble—they 
fit correctly . .. go together in a jiffy. On 60” pipe or 34” pipe, there is no joint so easy to 
make ...nor so permanently tight ...as a Dresser Coupling. Engineers and contractors 
everywhere are enthusiastic over Dresser advantages. Write for further information. 


S. R. DRESSER MANUFACTURING CO., BRADFORD, PA. 


In Canada: Dresse: Manufact:rnz Co., L.mited, 32 Front Si., W., Tozon:o, On'azio 


wit/: DRESSER COUPLINGS 


When you need special information—consult the classified READERS’ SERVICE DEPT., 






pages 47-49. 
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Use PFT Equipment in Your 
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Write for Latest Bulletins 
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Portals of 
HOSPITALITY 


Pittsburgh has played an important 
part in the settlement and growth 
of these United States. Here was the far frontier 
of the original thirteen colonies. Today this great 
hotel, symbol of modern hospitality, towers high 
above tiny Fort Duquesne, which for one hundred 
and eighty years has stood “at the forks of the 
Ohio;’ the last portal of hospitality for those headed 
downstream to “Ole Kaintuck.” = Experienced 
travelers recognize this fine hotel 
as the best address and the lar- 
gest hotel in Pennsylvania. Four 
restaurants, the famous Urban 
Roof Garden and the air-cooled 
Continental Bar. 

Rates from $3.50 Single, $5.00 Double 
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Spectrographic determination of chemical consti- 
tuents of 24 cities, from Boston to San Francisco, re- 
vealed presence of 30 elements; all supplies containing 
chemically determinable amounts of calcium, sodium, 
magnesium, silicon, aluminum, iron, copper and boron, 
and less amounts of strontium, borium, potassium, cop- 
per, silver and zinc; and most waters contained titani- 
um, tin, lead, chromium, manganese, fluorine and nickel. 
This method is an extremely delicate one and the most 
nearly infallible for qualitative and semi-quantitative. 
It will detect one three-millionth of a milligram of 
soda, and one two-millionth of a milligram of man- 
ganese. It is “based on the distinctively characteristic 
individuality of the light radiation emitted by the atoms 
excited from each element present in the sample when 
it is subjected to a flame sufficiently hot to dissociate any 
radicle with which the metal may be combined and to 
vaporize the metal and ignite the metalic vapor.” 4°" 





















Snow surveys are essential to approximate deter- 
mination of the future yield of sheds in high alti- 
tudes. So general is the practice that a Western Inter- 
state Snow Conference is held, which last year was at- 
tended by 43 representatives of states, cities, power 
companies and other organizations of Utah, Nevada, 
Oregon, Washington and California. 

Systematized snow surveys require a group of fixed 
courses, surveyed, marked and mapped, on which 
measurements are taken each year to permit proper 
comparisons. If possible, enough parties are used to 
cover all basins at the same time, each party consisting 
of two or three men operating for two days or more. 
Los Angeles records show an error of estimate of run- 
off, using its snow survey figures, of not more than 10% 
for the past four years. 4°" 























Pipe coating flaws are detected by an electric flaw 
detector made by the Johns-Manville Co. Flaws in 
bituminous coatings are caused by chemical decomposi- 
tion, improper handling, air bubbles, or uncoated spots. 
This detector is based upon the principle that the in- 
stantaneous dielectric strength of asphalt or coal tar 
enamel is greater than that of air, the coating being 
subjected for a brief interval to a high voltage electri- 
cal stress sufficient to break down very thin spots in the 
coating or air in pinholes, but not coating of adequate 
thickness. A spark coil or transformer delivers a voltage 
of 10,000 to 75,000 volts from a 6-volt storage battery, 
one pole being connected to the bare pipe or grounded, 
the other to the detector. One type of detector is in the 
shape of a ring which surrounds the pipe and is drawn 
along it at the rate of a slow walk; the other is formed 
like a brush the bristles of which are a flexible copper 
screen, with a suitable insulating handle. A flaw is in- 
dicated by a sharp crack of the spark as it jumps from 
electrode to the steel of the pipe.?*® 

























Bibliography of Recent Water Works Literature 
To find an indicated reference, find the given letter and 
bold-face number at the left of the column, and the light-face 
number (following the dash) immediately below this. The 
boldface number indicates the month of issue of Public Works 
in which the article was listed, which is generally the current 
but may be a previous one. 
c, Indicates contruction article; m, note or short article ; 
t, technical article. 
A Journal, American Water Works Ass’n. 
7 May 
1. Uniform Marking of Fire Hydrants. Final Report of Com- 
mittee, pp. 551-556. } : ‘ 
2. t. Spectrographic Determination of Minor Chemical Con- 
stituents in Various Water Supplies in the United States 
By M. M. Braidech, pp. 557-580. 
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Search for Underground Water in Perpetually Frozen 
Areas. By M. J. Chernyshoff, pp. 581-593. 

Hydrographic and Meteorological Surveys for Water Sup- 
ply. by J. E. Jones and G. A. Lewis, pp. 594-599. 
Elimination of Pits and Subground-Level Pumprooms. 
By O. E. Brownell, pp. 600-605. 

Danger of Contamination of Water Supply When Water 


* and Sewer Pipes Are Close Together. by UO. E. Brownell, 


pp. 606-609. Y : 

Mechanical Cleaning of Water Mains at Evansville. By 

C. Streithof, pp. 610-612. 

Water Supply for Construction Camps. By C. C. Elder, 
p. 613-626. 

Yorrosion from Zero Softened Waters. By R. L. Derby, 
. 627-630. 

Practical Aspects of Coagulation with Ferric Chloride. 

By C. G. Hyde, pp. 631-661. 


June 
New Water Purification Works at Burnt Mills. By Robert 
B. Morse, pp. 679-691. 
Design of Water Purification Plants at the South End of 
Lake Michigan. By Paul Hansen, pp. 692-702. 
Customer Inquiry Procedure. By John A. Bruhn, pp. 703- 
709. 
Indiana Rainfall and What Is Ahead. By J. H. Armington, 
op. 710-718. 
Disaster Preparedness. By Burt Harmon, pp. 719-722. 
Emergency Treatment of Water Supplies Following Major 
Catastrophes. By R. F. Goudey, pp. 723-729. 
c, Laying Water Mains in Rock Formation. By F. G. 
Browne, pp. 730-734. 
Flushing of Water Mains. By C. E. Brown and C. G. R. 
Armstrong, pp. 735-741. 


. Synura Troubles at Albany, N. Y. By G. E. Willcomb, pp. 


742-748. 
Low Water Troubles at Quincy, Ill. By W. R. Gelston, pp. 
749-754. 
Legal Aspect of a Large Artificial Lake Water Supply 
Project. By C. J. Barber, pp. 755-760. 
Water Works Records and Their Significance. By G. B. 
Prindle, pp. 761-766. 
Specifications for Cast Iron Pipe. Report of Committee 
A-21, pp. 767-771. 
The Surveyor 
May 24 
Reservoir Protection During Storms, pp. 641-643. 
Water Works Engineering 


May 15 
Construction Costs of Smali Water Supplies. By J. P. 
Wells, pp. 566-568. 
Effect of Excess Lime Hydrate on Corrosive Soft Water. 
By F. E. Hale, pp. 569-573. ° 
Effects of Reforestation on Water Conservation. By C. P. 
Birkinbine, pp. 581, 584-585. 
Soda Ash Solves Color Problem at Peterborough Filtra- 
tion Plant. By W. G. Hunt, p. 589. 
Soft Water in Dakota Sandstone Gives Suitable Supply. 
By J. P. Lawlor, p. 594. 
Planning the Future of the Distribution System. By C. R. 
Bird, pp. 597-598. 


May 29 
7 ps sion Menaces U. 8S. Future. By M. L. Cooke, pp. 
20-623. 
Effects of Excess Lime Hydrate on Corrosive Soft Water. 
By F. E. Hale, pp. 624-628. 
Water Works and Sewerage 


May 
Money Saving Methods in Purification Plant Operation. 
By W. H. Lovejoy, pp. 169-171. 

Filtered Water Served at Well Water Temperature. By 

W. M. Rapp, p. 188. 
Use of Inhibitors in Cleaning Metallic Pipe. By A. Abrams 
and C. L. Wagner, p. 192. 
Results from Activated Carbon Applied to a Reservoir. 
By M. S. Wellington, p. 193. 

June 
Locating Ground Water Free from Iron and Manganese. 
By A. R. Garnock and P. Hansen, p. 199. 
t, Filtering Materials for Rapid Sand Filters. Part 5. By 
J. R. Baylis, pp. 212-215. 
Chicago Method of Making Chlorine Residual Determina- 
tions. By F. F. Donahue and E. Zimbon, pp. 228-229. 

American City 

June 
Survey of Public Water Supplies. (Sources, purification, 
consumption), pp. 61-63. 
Water Charges (in 14 cities), pp. 71, 73, 75. 

Civil Engineering 


— May 
Significance of Boulder Canyon Project. By W. R. Young, 
pp. 279-283, 
Canadian Engineer 
: May 28 
Operation of the Border Cities Filtration Plant, pp. 17-18. 
Earth Mover 
June 
ce, Progress on the Colorado River Aqueduct, pp. 9-20. 
Public Works 
June 
Pasadena Builds Reservoir Roofs of Creosoted Douglas 
Fir, By D. L. Lindsley, p. 14. 
t, Soil Technology in Earth Dam Construction: II. By 
C. A. Hogentogler, Jr., pp. 15-18. 
A Town That Got Something for Nothing (Ottawa, Kans.) 
By W. O. Myers, pp. 27-28, 30. 
n, Chloramine for Algae Growths, p. 41. 
Technique Sanitaire et Municipale 


May 
Attempt at Graphical Representation of Water 4 
By R. Girard, pp. 99-104. mann 
Johnson National Drillers Journal 
: May-June 
Influence of Screen Capacity on Yield of Wells, pp. 1-4. 
Journal of the Maine Water Utilities Association 


. June 
rw al of the Orono-Water System. By J. S. Wise, pp. 
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Typical installation of large-diameter Mono-Cast 
Centrifugal Pipe in extremely rocky and rugged 
terrain in South Dakota. Mono-Cast Pipe is in- 
herently resilient—resists shocks and strains both 
in handling and service. ‘For literature write 
American Cast Iron Pipe Co., Birmingham, Ala. 
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You know a Friez instrument is 
the best—that each instrument 
has behind it sixty years of con- 
stant effort to assure the per- 
formance you expect of it. 


STANDARD RAIN GAGES 
WATER LEVEL RECORDERS & M) 


Instruments for Recording all Conditions of Air and Weather 


JULIEN P. FRIEZ & SONS, INC. 
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Manhole Monument 
Covers Boxes 
PRS. SF Catch Basin Manhole Steps 
ees Grates and other 


Curb Inlets Steel Castings 


We welcome an opportunity to 
quote on your requirements. 


NOISELESS, DURABLE 
HIGHWAY CASTINGS 


THE WEST STEEL CASTING CO. 


CLEVELAND, OHIO 





When writing, we will appreciate your mentioning Pusiic Works. 
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A Digest of the Sewerage Literature of the Month giving 
the main features of all the important articles published. 


The Digestion Tank 


PECIAL pipe foundations were required for 4700 
ft. of 48’’ concrete pipe in the soft muck of an old 
canal bed in Cumberland, Md. Solid foundation 

was 3 to 12 ft. below invert level, rock sloping 60° with 
the horizontal—too steep for pile supports. At first, 
pipe was laid on a floor of 2” plank under which was a 
6” drain surrounded by broken stone; but frost in the 
soft muck displaced the pipe. The next and successful 
plan was to drive to rock two lines of wood sheeting 
5 ft. part with their tops 12” to 18” above invert level ; 
remove the muck for 20” below such level and replace 
with crushed stone, and set pipe on 2x10 in. sleepers 
4 ft. long, three to a 5 ft. length of pipe, bedded in the 
stone. Also a special joint was used in this section, the 
locking joints being kept 4 in. from “home,” the ver- 
tical faces beveled off, and the space filled with bitu- 
minous joint compound.®*? 


Malt house wastes can be treated successfully by 
means of a properly designed, constructed and operated 
screening and trickling filter system. Studies were 
made last year by engineers of the Wisconsin State 
Board of Health at a plant which produced combined 
pollutional wastes having an average 5-day B.O.D. of 
approximately 400 ppm, a large part of the pollutional 
material present being in solution. About 80 gal. of 
this waste is discharged per bushel of barley processed. 
From this test it was concluded that “a filter designed 
on the basis of 50 cu. ft. of filter per pound of 5-day 
B.O.D. per 24 hrs. and a depth of from 6 to 8 feet can 
reasonably be expected to produce a 90% reduction in 
5-day B.O.D.”%"8 


Treating slaughter house wastes was studied by the 
Michigan experimental station which led to the conclu- 
sions that (1) “Ferric chloride coagulation when ap- 
plied to slaughter house wastes gives inconsistent re- 
sults because it does not have the property of completely 
coagulating blood proteins. (2) Chlorine treatment if 
properly applied results in the removal of more than 
90% of the B.O.D. and will give consistently geod 
removals. (3) A small amount of ferric chloride added, 
after the chlorine coagulation, aids in settling the floc 
and concentrating the sludge. (4) Chlorine treatment 
may be applied successfully at small packing plants 
as well as at large ones. (5) Chlorine for such treat- 
ment is less costly than ferric chloride. Especially so 
when compared on the basis of purification attained per 
dollar of cost.” 

As an illustration of (1), when beef stock was being 
slaughtered, ferric chloride gave fairly good removals; 
but when slaughtering hogs, the results were poor re- 
gardless of the amount of ferric chloride used.®~° 


Concrete destruction by hydrogen sulphide occurred 
seriously in sewers receiving waste waters from Okla- 
homa City packing houses; several of the larger ones 
having fallen in. Chlorine was tried as a preventive but 
so much of it was absorbed by the organic matter that 
the cost was prohibitive. Ferrous chloride is now used 
successfully, as none of it is so absorbed but all goes 
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Above: Concrete pipe joints with bitu- 
minous filler applied from the outside 
are designed to prevent infiltration 
through the canal section. The regular 
Joint used elsewhere on the pipe line is 
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Pipe joints and foundations at Cumberland, Md. 


to converting hydrogen sulphide to ferrous sulphide, 
which is stable so long as the sewage does not become 
acid. Also, it is possible to carry a residual of ferrous 
chloride in the sewage, so that if it should develop hy- 
drogen sulphide or if sewage high in hydrogen sulphide 
should enter the sewer below the application of the fer- 
rous chloride, there would be sufficient residual of the 
latter to eliminate any hydrogen sulphide; this permits 
applying the ferrous chloride at any point in the system 
of sewers that need protection. In April twelve plants 
were using this process and several more were prepar- 
ing to.“® 


Insulating digestion tanks is being studied in Eng- 
land. Consideration was given to hollow walls, slag 
wool, composite structures, pumice concrete and con- 
crete of cellular structure. It was proposed to line the 
tank with a 4 in. thickness of cellular concrete, covered 
with a % in. thickness of cement plaster painted with 
tar; or possibly %4 in. of bituminous plaster instead of 
the cement plaster. The roof was insulated with dried 
peat. Some favored 2 in. of cork set in bitumen, the 
cost of which was estimated at 36 cts. per sq. ft.?*} 


Heating digestion tank is effected in an unusual way 
in the 50,000 gal. experimental tank operated by the 
Bury (England) sewage works. This tank is 24 ft. 
diameter and 39 ft. deep, is provided with a floating 
roof and Pruss circulator. “A complete circulating and 
heating system is provided. This consists of a complete 
hot-water boiler heated with gas obtained from the 
digestion of the sludge. The sludge is circulated 
through a coil which is immersed in the heated water. 
The advantage of this type of heating is that you are 
not troubled by furring on the pipes as experienced 
when hot-water pipes are laid in the digestion tanks, 
and the whole heating system is outside the tank and 
easily cleaned should necessity arise.” 
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The conclusions reached were all in line with those 
commonly accepted in this country for a year or more. 
A possible exception is the opinion (with which possibly 
some in this country are not in agreement) that the 
circulator not only prevents scum formation, but “the 
eificient mixing of the ripe sludge in the tank with the 
freshly admitted raw sludge rapidly produces evolution 
of gas and there is a marked increase in two hours after 
the raw sludge has been admitted.””?"”? 
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What's New? 


Disintegrator and 
Pulperpump: 

This unit has been in use in cannery 
work, disintegrating cannery wastes, 
which are then run by gravity, or in 
the case of the Pulperpump, pumped to 
the sewer line. It reduces gummy or 
sticky solids without clogging, even 
large bones, animal carcasses of fairly 
large size. It is now being tried out in 
sewage work, where it should find a 
very useful field; and it should also be 
of value in breaking down garbage for 
treatment in sewage tanks. 

For a fuller description of this prom- 
ising unit, write Enterprise Foundry 
Corporation, 2902-2998 19th St., San 
Francisco, Calif. 





Weed Burners for 
Highway Work: 


At this season of the year when the 
weed problem is quite an important one, 
the Littleford weed burner is a handy 
piece of equipment for the maintenance 
gang. It can be carried over sloping 
shoulders and along drainage ditches. 
Scorch the weeds the first time over and a 
second application a few days later will 
destroy them entirely. Burns fuel oil— 
10, 15 and 20-gallon capacity. Write 
Littleford Bros., Cincinnati, Ohio, for 
fuller information on this safe and eco- 
nomical method of weed control. 





A New Well 
Driller: 


This is a new driller that looks differ- 
ent than most we have seen. It is capable 
of drilling to 1,500 feet, and starting 
up to 20-inch holes. Specially suited for 
water well drilling, but also good for 
oil and gas work. Weighs 15,000 
pounds; can be carried on a motor truck 
or trail along behind, as 2 or 4-wheel 
pneumatic tired trailer. Saves time in 
moving and rigging up. Known as the 
29-W Bucyrus-Armstrong, it is manu- 
factured by Bucyrus-Erie Co., South 
Milwaukee, Wisc. 


COM VARNES" eg 
DUBYIYS JOA 
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Selector Sewage aan 
elector g os 
Pump Control: STAINLESS 
Tue. : TAPE | 
This is a float actuated 
electric switching system ai 
for starting and stopping aie 
pump motors in sequence. 
Where several pumps of L i_t 
different capacities are em- || | 
ployed, it will cut in or out 
the pumps in proper se- | | | 
quence to provide the re- +-|—+4 
quired capacities consistent : mF 
with the inflow into the | RE EP i ER BASE 
tank. = 
SIDE__ VIEW 
A single instrument, MN cuass 
with one float, is used for FLOAT 
"GUARD P 
any number of pumps or 
speed variations. It is read- 


ily adjustable for any de- 

sired sequence or length 

of time of pump operation, and also for 
any desired level of the sump. A varia- 
tion of this type will maintain any de- 
sired leve! in elevated tanks. 

It is manufactured by the Minneapolis- 
Honeywell Regulator Co., Minneapolis, 
Mian. Full information and data sent on 
request. 





Centrifugal Pumps: 


The Lawrence Machine & Pump 
Corp., 371 Market Street, Lawrence, 
Mass., has issued Bulletin 201, covering 
their doub'e suction, horizontally split 
pumps. It describes the construction of 
pumps of this type, their applications, 
and indicates the range of capacities and 
heads for the different sizes. It has sev- 
eral excellent installation views, and 
cuts showing details of construction and 
the overall dimensions for the different 
sizes. 





Dust Must Go: 


An ingenious fo!der in which a truck 
loaded with calcium chloride moves 
across a dust covered landscape, when 
the folder is opened, and eliminates the 
dust. Cute to work, and the text offers 
sound information on dust control. Write 
Dow Chemical Co., Midland, Mich. 


The Selector Sewage Pump Control 


Processed Kyrock: 


A new bulletin on Kentucky Rock 
asphalt is available. This contains lots 
of information for the highway engineer, 
and tells of the construction types of 
highways available with this material. 
Stated to be non-skid in highest degree. 
Processed Kyrock is much cheaper than 
natural Kyrock, Kentucky Rock Asphalt 
Co., Louisville, Ky. 





Signs: 

“DANGER” and other signs — all 
sizes and varieties, are shown in a bul- 
letin issued Mine Safety Appliance Co., 
Pittsburgh, Pa. 





A New Hi-Test 
Cast Iron Pipe: 


This new pipe is furnished in sizes 
from 1% to 6-inch, in 20-ft. lengths, 
with threaded joints, but it also can be 
supplied in 5, 10 and 15-foot lengths. 
It is suitable for working pressures up 
to 175 pounds per square inch, and was 
developed especially for uses under diffi- 
cult service conditions. If requested, each 
length can be tested hydrostatically up 
to 500 pounds per sq. in. Close tolerances 
are a feature. Write the Walworth Co., 
60 East 42nd St., N. Y., for detail in- 
formation. 
































Bucyrus-Armstrong Well Driller 
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Mall Vibrator 
Unit: 

A concrete vibrator unit with either a 
23%" or 314" diameter vibrator powered 
with a new type 3 hp. 3 phase totally 
enclosed dust and vapor proof motor has 
been introduced by the Mall Tool Com- 
pany, Chicago, Illinois. The machine can 
be used under the most adverse condi- 
tions which prevail on the job. Switch 
and motor are fully protected against 
burnouts. The machine is light weight 
and portable and is easily moved from 
one location to another. Can be furnished 
with fourteen feet, twenty-one feet, or 
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New Vibrater Unit by Mall 


twenty-eight feet of flexible shafting, de- 
pending upon the depth of the forms; 
also attachments for concrete rubbing, 
grinding, drilling, and sawing. Bulletin 
on request. 





Speedy Speeder 
Tractor Shovel: 


The features of this Speedei tractor 
shovel include as great mobility as a 
Caterpillar tractor. It will travel at 
speeds up to nearly 5 miles an hour un- 
der its own power, and will negotiate 
heavy grades, ditches and soft ground as 
well as a tractor. It is said to be very 
fast in operation. It has the Speeder 
patented crowd for shovel operation; 
anti-friction bearings; very simple and 
strong construction; and easy one-man 
operation. Shovel boom length is 14 feet 
and dipper stick 11 feet. Crane and 
dragline booms are 22 feet. For specifi- 
cations and details write Edgar McNall, 
Speeder Machinery Corp., 1201 South 
Sixth Street, West, Cedar Rapids, Iowa. 


Speedster Mobile Power Shovel 
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New Coupling 
Simplifies Joint Making 

Several unusual features are incor- 
porated in a new, self-contained pipe 
joint just announced by the S. R. 
Dresser Manufacturing Company of 
Bradford, Pennsylvania. To make a 
connection with this new joint, the 
Dresser Style 65 Compression Coupling, 
nothing is needed except the pipe 
(plain end), the joint itself and an or- 
dinary wrench. Making the joint sim- 
ply involves inserting the pipe ends into 
the coupling (which comes assembled ) 
and then tightening two threaded oc- 
tagonal nuts—the whole operation tak- 
ing only a few seconds. 


As the nuts are tightened, two resil- 
ient “‘armored”’ gaskets are compressed 
tightly around the pipe, gripping it 
with tremendous force and giving a 
positive seal. 

The resulting joint is not only per- 
manently tight but absorbs noymal vibra- 
tion, expansion and contraction move- 
ments, and permits deflections of the 
pipe in the joint. 

Other advantages are these: the pipe 
need not be cut to exact lengths; joint 
making in cramped quarters is simpli- 
fied; repairs on old lines can be quickly 
and easily made; and the joint is suit- 
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able for exposed lines because of its 
compact appearance. ; 

These Compression Couplings are 
supplied, black or galvanized, in stand- 
ard steel pipe sizes from 3” I.D. to 2” 
I.D. inclusive. 


The Shimmy 
Spade: 

This is an air-powered vibrator for 
concrete placement. It is said to be com- 
pact, handy, watertight; the air motor 
is attached directly to the rotary eccen- 

















The Shimmy Spade 


tric, thus eliminating the flexible shaft. 
High in speed, and with few moving 
parts. It is manufactured by the Chicago 
Pneumatic Tool Co., 6 East 44th Street, 
New York, N. Y. A description will be 
sent on request. 


New Light Weight, 
Portable Pump: 

A new portable, self-priming, cen- 
trifugal 3” pump is being made by the 
Homelite Corporation of Port Chester, 
N. Y. It weighs only 88 pounds com- 
plete with a built-in, air-cooled gasoline 
engine. This pump handles 15,000 gal- 
lons per hour and has a guaranteed suc- 
tion lift of 28 feet. It is built to handle 
muddy water with solids. 

The main parts of this pump, such as 
pump body, crank case and end plate 
are made of a special abrasion-resistant 
aluminum alloy that weighs only 1/3 
as much as cast iron. 

For fuller data, write the Homelite 
Corporation, 78 Riverside Avenue, Port 
Chester, N. Y. 





Homelite Portable Pump at work 
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DO 
YOU 
HAVE 

| A COPY 
|| OF 
THIS 
BOOK? 


Just off the press! This 16-page illustrated book on the removal of 
sludge and scum from rectangular tanks at sewage and water treat- 
ment plants with Straightline collectors. It contains installation 
views and engineering data, including capacity tables for settling 
tanks and layouts of typical arrangements for both final and 
primary tanks. 
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A copy will be sent to those interested. Address nearest office. 
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LINK-BELT COMPANY 
PHILADELPHIA, 2045 West Hunting Park Avenue 
CHICAGO, 300 West Pershing Road 
LOS ANGELES, 361 S. Anderson St. TORONTO, Eastern Ave. & Leslie St. 


Offices in Principal Cities 


LINK-BELT 


SCREENS 4 COLLECTORS 4 AERATORS 4 GRIT CHAMBERS 4 DISTRIBUTORS 


When writing, we will appreciate your mentioning Pustic Wor«s, 
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Turbine Pumps for 
High Heads: 


For use in all industries or installa- 
tions where small quantities of liquid are 
to be pumped against high heads, a new 
pump, Type T, has been developed by 
Roots - Connersville - Wilbraham, Con- 


Roots Type T Centrifugal 


nersville, Ind. Tne advantages of this 
type of pump include a high vacuum, 
only one moving part, a balanced im- 
peller and no metal-to-metal contact. 
Pump speeds are suited to direct drive 
from electric motors. 

The turbine pump combines positive 
and centrifugal characteristics. They 
have an average suction lift of 25 feet, 
it is claimed. Capacities are from 20 
to 300 gallons per minute. 





A New Backfill Scraper 


The Newo Hoist Company, 17309 
Fernway Road, Cleveland, Ohio, has just 
announced a new type backfill scraper, 
heavier and more rigid than the conven- 
tional type scraper. It is claimed by the 
manufacturer that this scraper will dig 
much harder material due to the fact that 
the cutting edge strikes the material first 
and there are no side bars or braces to 
keep the cutting edge from entering the 
material. 

Quick change is made possible by the 
use of rope sockets. These boards are 
built in widths of three to twelve feet to 
fit all makes of cranes. Fuller data on 
request. 
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3 Yards in 45 Seconds 
With New Bucket Loader: 


The. illustration herewith shows the 
external features of a new bucket-type 
loader just announced by Barber-Greene 
Co. An improved frame, synchronized 
feeding and a knee-action axle are some 
of the features, which include also close- 
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Use 2 ty II" American Expansion Hook Bolts, !80° bend, placed at center 
of pavement depth. Use a |g Star Drill. 


PROCESS LICENSED UNDER PATENT NO0O.19575‘ 


New and old ways of tying pavement slabs together 


ly-spaced buckets, hard-faced bucket 
lips, fast travel speeds, slow crowding 
speeds, etc. It has done 3 yards in 45 
seconds. For fuller details write Jack 
Turner, Barber-Greene Co., Aurora, III. 


The Le Tourneau Rooter 


LeTourneau Rooter For 
35 and 50 Tractors 


To fill the demand for a rooter that 
may be used with 35 and 50 horsepower 
tractors, R. G. Le Tourneau, Inc., is now 
manufacturing the Type S Rooter. 

The same rugged, all-welded, special 
steel construction that goes into the larg- 
er Le Tourneau Rooters is used in this 
smaller size. In general, it follows the 
same design, but is lightened somewhat 
to assure efficient use with tractors from 
35 to 50 horsepower. 

It will handle much of the ripping and 
scarifying usually handled by larger 
rooters,,and so free large tractors for 
neavier work. Demonstrations on For- 
estry Service work proved the new unit 
to be very satisfactory. Write R. G. Le 
Tourneau, Stockton, Calif., for further 
data. 


To Tie New Concrete to Old: 


An entirely new method of securely 
tying new concrete to old has been de- 
veloped by J. Warren Isett, president of 
the American Expansion Bolt & Mfg. 
Co., 108-128 North Jefferson St., Chica- 
go, Ill. 

The method consists of drilling a se- 
ries of holes about 414 inches deep into 
the old concrete. Into these holes are 
placed ¥% or 34-inch expansion anchors, 
with 180° or 90° bend. The usual length 
of these anchors is 11 inches, but they 
may be shorter or longer. Rods, mesh or 
mat reinforcement—whichever is being 
used—are then attached to these anchors 
and the concrete poured. 

Tests show that these anchors have a 
holding power in excess of 8500 pounds 
each. The cost of this method is very 
small—much less than other usual 
methods. 

This method of tying new concrete to 
old is especially adapted to all municipal 
engineering work, and can be used with 
equal facility and economy in fastening 
together new and old slabs in highway 
widening, repair and resurfacing, and in 
water, sewage treatment and other tanks. 
In such work they are of value in tying 
old concrete walls to new to get a tight 
and solid connection, and in fastening 
together the concrete at construction and 
other joints on new work. 

Full information will be sent on re- 
quest to Mr. Isett. 








PUBLIC WORKS for July, 1935 


Exceptionally heavy traffic on 
this Columbia, Mo. street, yet 
not one cent of maintenance 
cost in 29 years service. 





Pedestrian Hazard 


3 inch Sunken 
Walk Slab 


Hazard Eliminated 


Slab Raised to 
Grade 


Corrects Sunken 


Sidewalk Slab 


One of many applications of the Mud-Jack 
method is the raising of sidewalk slab—the 
No. 10 N. E. C. MUD-JACK corrected the 
3-inch settlement illustrated, in less than 
TEN MINUTES. Compare this with slab re- 
placement costs. Depressed curb, gutter 
and street slab is quickly and efficiently 
raised to the correct grade by this modern 
economical method. 


Write for Mud-Jack Bulletin 


KOEHRING COMPANY 


Wisconsin 


For Raising Concrete Curb, Gutter, Walks, Street 


When you need special information—consult the classified READERS’ SERVICE DEPT., pages 47-49. 





